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(57) Abstract: The present invention provides compounds of formula (I) and pharmaceutical ly acceptable salts thereof. The for- 
mula I compounds inhibit tyrosine kinase activity of growth factor receptors such as HERl, HER2 and HER4 thereby making them 
useful as antiproliferative agents. The formula I compounds are also useful for the treatment of other diseases associated with signal 
transduction pathways operating thmngh growth factor receptors. 
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C-6 MODIFIED INDAZOLYLPYRROLOTRIAZINES 

Field of the Invention 

This invention relates to compounds that inhibit the tyrosine kinase activity of 
5 growth fector receptors such as HERl , HER2, and HER4 thereby making them useful 
as anti-cancer agents. The compounds are also useful in the treatment of diseases, 
other than cancer, which are associated with signal transduction pathways operadr^ 
through growth factor receptors such as HERl, HER2 and HER4. 

10 Background of the Invention 

Receptor tyrosine kinases (RTBCs) are important in the transmission of 
biochemical signals across the plasma membrane of cells. These transmembrane 
molecules characteristically consist of an extracellular ligand-binding domain 
connected through a segment in the plasma membrane to an intracellular tyrosme 

IS kinase domain. 

The human epidermal growth factor receptor (HER) femily consists of four 
distinct receptor tyrosme kinases referred to HERl, HER2, HER3, and HER4. These 
kinases are also referred to as erbBl, erbB2, etc. HERl is also commonly referred to 
as the epidermal growth factor (EGF) receptor. With the exception of HERS, these 

20 receptors have intrinsic protein kinase activity that is specific for tyrosine residues of 
phosphoacceptor proteins. The HER kinases are expressed in most epithelial cells as 
well as tumor cells of epithelial origin. They are also often expressed in tumor cells of 
mesenchymal origin such as sarcomas or rhabdomyosarcomas. RTKs such as HERl 
and HER2 are involved in cell proliferation and are associated with diseases such as 

25 psoriasis and cancer. Disruption of signal transduction by inhibition of these kinases 
would have an antiproliferative and therapeutic ejQfect 

The enzymatic activity of receptor tyrosine kinases can be stimulated by either 
overexpression, or by ligand-mediated dimerization. The formation of homodimers as 
well as heterodimers has been demonstrated for the HER receptor family. An 
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example of homodimerizatioa is the dimerization of HERl (EGF receptor) by one of 
the EGF family of ligands (which includes EGF, transforming growth factor alpha, 
betacellulin, heparin-binding EGF, and epiregulin). Heterodimerization among the 
■ ~ four HERxeceptorkittases -can* be promoted by binding tonnembers of the heregulin 
5 (also referred to neuregulin) family of ligands. Such heterodimerization as involving 
HER2 and HER3, or a HER3/HER4 combination, results m a significant stimulation 
of the tyrosine kinase activity of the receptor dimers even though one of the receptors . 
(HER3) is enzymatically inert. The kinase activity of HER2 has been shown to be 
activated also by virtue of overexpression of the receptor alone in a variety of cell 

10 types. Activation ofieceptorhompdimers and heterodimers results in 

phosphoiylation of tyrosine residues on the receptors and on other intracellular 
proteins. This is followed by the activation ofintracellular signaling pathways such as 
those involving the microtubule associated protein kinase (MAP kinase) and the 
phosphatidyUnositol 3-kinase (PB kinase). Activation of these pathways have been 

15 shown to lead to cell proliferation and the inhibition of apoptosis. Inhibition of HER 
kinase signaling has been shown to inhibit cell proliferation and survival. 

Summary of flie Invention 

The compounds of the invention inhibit the tyrosine kinase activity of growth 
20 factor receptors siich as HERl, HER2, and HER4 and as such, can be used to treat 
diseases tiiat are associated with signal transduction pathways operating through 
growth factor receptors. For example the compounds of the instant invention can be 
used as antiproliferatives and anticancer agents. More specifically, tiie invention 
comprises a compoimd of formula I 

25 
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-wdierein 

R is selected from the group consisting of aiyl, substituted aiyl, heterocyclo, and 

- * - * substituted^heterocycto; ^ " • - - • — . - - 

is selected from the group consisting of alkyl and substituted alkyl; 
R^ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, aryl, substituted aiyl, aralkyl, heterocyclo, 
and substituted heterocyclo; or, R^ may be absent; 
X is selected from the group consisting of a bond, O, S, C(R^)2, C(R^)3, NR^; and 

R^ is independentiy selected from the groixp consisting of hydrogen, alkyl, substituted 

alljyl, aiyl, substituted aiyl, aralkyl, heterocyclo, and substituted heterocyclo, 
and pharmaceutically acceptable salts, prodrugs, enantiomers, diastereomers, and 
solvates thereof. 

Also provided for is a method for treating proliferative diseases, comprising 
administering to a warm-blooded species in need thereof, a therapeutically effective 
amoimt of a compound of formula L 



20 Detafled Description of the Invention 

The present invention provides for compounds of formula I, pharmaceutical 
compositions employing such compounds and for methods of using such compounds. 
More specifically, the present invention includes compounds of formula I 



25 
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wherein 

R is selected from the group consisting of aryl, substituted aiyl, heterocyclo, and 
substituted heterocyclo; 
is sdected frorn the group consistmg of alkyl aild'^substi^ 
5 R^ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, 

. cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, aralkyl, heterocyclo, 
and substituted heterocyclo; or, R^ may be absent; 
X is selected from the group consisting of a bond, O, S, C(R^)2, C(R^)3, NR^; and 
N(R')2; 

10 R^ is independently selected from the group consistmg of hydrogen, alkyl, substituted 
alkyl, aiyl, substituted aryl, aralkyl, heterocyclo, and substituted heterocyclo, 
and phannaceutically acceptable salts, prodrugs, enantiomers, diastereomers, and 
solvates thereof. 

15 Preferred alkyl, substituted alkyl, aiyl, substituted aiyl, aralkyl, heteroqrclo, 

and substituted heterocyclo groups for R^ include, but are not limited to, the 
following: 

ben2yl, imidazolyl-ethyl, (methyl-imidazolyl)-elhyl, piperidinyl-ethyl, pyridinyl- 
propyl, pyridinyl-methyl, moipholmyl-ethyl, (methyl-imidazolyl)-methyl, pyridinyl- 

20 ethyl, amino- piperidinyl-mefhyl, 4-amino-l -methyl-piperidin-S-ol, (methyl- 

piperazinyl>efliyl, pyridinyl-ethyl, (methyl-piperidinyl)-ethyl, (metiiyl-imidazolyl> 
propyl, (methyl-piperidinyl>methyl, (methyl-piperazinyl)-propyl, diisopropylamino- 
ethyl, piperidinyl-propyl, dimethylamino-ethyl, dimethylamino-propyl, [(trifluoio- 
acetyl)-piperidmyl]-propyl, piperidinyl-ethyl, piperazinyl-ethyl,,piperazinyl-propyl, 

25 pyrrolidinyl-ethyl, triazolyl-ethyl, triazolyl-propyl, (dimethylaxnino-ethoxy)-ethyl, 
imidazolyl-propyl, [(trifluoro-acetyl)-piperidinyl]-propyl, (piperazinyl-ethoxy)-ethyl, 
[(trifIuoro-acetyl)-piperazinyl]-propyl, [(trifluoro-acetyl)-pipera2inyl]-ethyl, 
piperidinyl-methyl, pyrazolyl-ethyl, (aimno-ethoxy)-ethyl, (methoxy-ethoxy)-ethyl, 
pyrazolyl-propyl, [(methoxy-ethyl)-methyl-amino]-ethyl, morpholinyl-propyl, 

30 (cyanomethyl-piperazinyl)-ethyl, [(cyano-ethyl)-methyl-ainino]-ethyl, [(methoxy- . 
ethyl>piperidinyl]-methyl, [(methoxy-ethyl)-piperidinyl]-ethyl, [(fluoro-ethyl)- 
methyl-amino]-ethyl, [(fluoro-ethyl)-methyl-ammo]-propyl, (methyl-piperidinyl)- 
propyl, [(methanesulfonyl-ethyl)-piperazinyl]-ethyl, [(cyano-^thyl>piperazinyl]-ethyl. 
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[(methoxy-ethyl)-piperaziiiyl]-ethyl, [(methoxy-ethyl)-methyl-amino]-propyl, 
(cyanomethyI-methyl-amino)-propyl, (cyanomethyl-methyl-amino)-ethyl, 
[(mefhanesulfonyl-ethyl)-methyl-ainino]-propyl, (difluoro-piperidinyl)-propyl, 
' (difluoro-piperfdinyl)-ethyl; [(cyano-ethyl)*-methyl-ammo]^propyl, [(methanesulfonyt 

5 ethyl)-methyl-ammo]-ethyl, [(trifluoro-ethyl)-piperazinyl]-ethyl, [cyanomethyl- 
(methanesulfonyl-ethyl)-amino]-propyl, [cyanomethyl--(methanesulfonyl-ethyl)- 
aminoj-ethyl, (cyanomethyl-piperazinyl)-propyl, [(methanesulfonyl-ethyl)- 
piperazmyl]-propyl, [(cyano-ethyl)-piperazmyl]-propyl, [(tri£luoro-ethyl)-pipera2inyl]- 
propyl, (methanesulfonyl-:ethyl-ainino)-ethyl, [(cyano-ethyl)-piperidinyl]-methyl, 

10 (cyanomethyl-piperidinyl)-methyl, (hydroxy-piperidinyl)-propyl, [(methanesxilfonyl- 
ethyl)-piperidinyl]-methyl, piperidinyl-methyl, piperidinyl, imidazolyl-propyl, 1- 
methyl-[l,4]-dia2epan-6-6l, methanesulfonyl-propyl, (methanesulfonyl-ethyl-ainino)- 
propyl, pyirolidinyl-methyl, methanesulfon^-ethyl, (cyanomethyl-ainiao>-ethyl, 
((granomethyl-ainino)-propyl, (dioxo-thiomorpholinyl)-propyl, (oxo-piperidinyl)- 

15 propyl, [(difluoro-ethyl)-me1iiyl-aimno]-ethyl, morpholinyl-methyl, Qyydroxy- 
pyrrdlidinyl)-propyl, (hydroxy-piperi<imyl)-propyl, pyrrolidinyl-methyl, (hydroxy- 
pyrrolidinyl>propyl, methyl-piperidinyl, (mefhyl-pycrolidinyl)-metiiyl, moipholinyl- 
metibyl, pyrroIidinyl-methyl, (methyl-tetrahydro-pyridinyl)-inethyl, (cyano-ethyl)- 
piperidinyl, azetidinyl, (methanesulfonyl-ethyl)-piperidinyl, (cyano-methyl)- 

20 piperidinyl, isopropyl-piperidinyl, propyl-piperidmyl, acetyl^^^ 

piperidinyl, allyl-piperidinyl, tetrahydropyranyl, (hydroxy-efliyl)-piperidinyl, (methyl- 
pyrrolidinyl)-methyl, (methoxyethyl)-piperidinyl, piperidinyl, (metiioxy-efhyl)- 
azetidinyl, (methoxy-methoxyrnefliyl-ethyl)-piperidinyl, (methoxy-acetyl)-piperidinyl, 
methoxycarbonyl-piperidnyl, (hydroxy-acetyl)-piperidinyi, piperidine-carboxylic add- 

25 aoetoxy-ethyl, piperidine-carboxylic acid-acetoxy-methyl-ethyl, hydroxy-piperidinyl, 
amino-cyclohexyl, piperidinyl, piperidine-carboxylic acid-methyl-oxo-dioxolylmethyl, 
hydroxymethyl-piperidinyl, (aminomethyO-cyclohexyl, amino-methyl-cyclohexyl, 
hydroxy-piperidinyl-methyl, morpholinyl, amino-cyclohexyl, hydroxymethyl- 
piperidinyl, tetrahydro-pyranyl, methanesulfonyl-propyl, amino-methyl-propyl, amino- 

30 cyclohexyl, amino-methyl-cyclohexyl, (hydroxy-piperidinyl)-propyl, piperidinyl, 
amino-propyl, morpholinyl-methyl, piperidinyl, (tert-butoxycarbonyl-moipholinyl)- 
methyl, benzyl, iraidazolyl-ethyl, piperidinyl-etfayl, methoxyethyl, (diethylamino)- 
(methoxyethyl), pyrrolidinyl-ethyl, acetamide and methyl. 
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Preferred aiyl, substituted aryl, heterocyclo, and substituted heterocyclo groups 
for R include, but are not limited to, the following: 
- - oxazolyl, thienylrpyridinyl, thiazolyl; pyrazinyl, and:phenyl,-all of which may be ' ' 
5 suitably substituted with one or more substitutents. 



In a preferred embodiment, the invention comprises a compound of formula I 
wherein R is aiyl or substituted aiyl and R^ is a lower alkyl group. In a more preferred 
embodiment R^ is methyl or ethyl. 

10 

In another preferred embodiment, the invention comprises a compound of 
formula I wherein X is -O- and R^ is cycloalkyl, substituted cycloalkyl, heterocyclo 
or substituted heterocyclo. 



IS In yet another preferred embodiment, the invention comprises a compound of 

formula I wherein R is phenyl or substituted phenyl and R^ is methyl or ethyl 

Preferred compounds of the instant invention include the following 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]anaino]pyrrolo[^ 
20 f|[l,2,4]tria2in-6-yl]-carbamic acid, (3S)-3-morpholinylmethyl ester, 

[5-ethyM-[[(l-phenyhnethyl>lH-indazol-5-yl]aniino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, (2R)-2-pyrrolidinylmethyl ester, 

[5-ethyl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrrolo[2,l- 
fj[l,2,4]triazin-6-yl]-carbamic acid, (2S)-2-pyrrolidinyhnethyl ester, 
25 [5-ethyl-4-[[(l-phenyknethyl)-lH-indazol-5-yl]arQiQo]pyrrolo[2,l^ 
f|[l,2,4]triazin-6-yl]-carbamic acid, (3R>3-morpholinylmethyl ester, 

[5-^thyl-4-[[(l-phenyhnethyl)-lH-mdazol-5-yl]amino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, 3-[(3S)-3-hydroxy-l-pyrrolidinyl] propyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]amino]pyrrolo[2, 1 - 
30 f][l^,4]triazm-6-yl]-carbamic acid, 3-[(3S)-;3-hydroxy-l-piperidinyl] propyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]an]ino]pyrrolo[2,l- 
f|[l»2,4]triazin-6-yl]-carbamic acid, (3R)-3-pyrroUdinylmethyl ester. 
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[5-ethyl-4-[[(l -phenylinetliyl>l H-indazol-5-yl] ainino]pyrrolo[2, 1 - 
f|[l^,4]triazin-6-yl]-carbainic acid, 3-[(3R)-3-hydroxy"l-pyiTolidinyl] propyl ester, 
[5-ethyl-4-[[( 1 -phenylmethyl)- 1 H-indazol-5-yl]aniino]pyrrolo[2, 1 - 
• - f][l-,2,4]triaziii-6-yl]-carbamic acid, [(2S)-l-methyl-2-pyrrolidinyl] methyl ester, 
5 [5-ethyM-[[(l-phenylmethyl)-lH-indazol-5-yl]arQino]pyrrolo[^ 
fl[l,2,4]triazin-6-yl]-carbamic acid, (2S)-2-morpholinylmethyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]amino]pyrrolo[^^ 
f][l,2,4]triazin-6-yl]-carbamic acid, (3S)-3-pyrrolidinylinefhyl ester, 

[5'-ediyl-4-[[(l -phenylmethyl)- lH-indazol-5-yl]amm 1 - 

10 f] [1 A4]tria2in-6-yl]-carbamic acid, (2R)-2-morpholinyhnethyl ester, 
[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]amko]pyrrolop 
f|[l,2,4]triazin-6-yl]-carbamic acid, [(3R)-l-methyl-3-pyrrolidinyl] methyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]amino]pyrr^ 
f|[l,2,4]triazin-6-yl]-carbamic acid, trans-4-aininocyclohe3c>rl ester, 
15 [5-ethyl-4-[[(l-phenylmefhyl)-lH-inda2ol-5-yl]amino]pyrrolo[2,l- 
f][l A4]triazin-6-yl]-carbainic acid, (3R)-3-piperidinyl ester, 

[5-ethyl^[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrroloP^ 
fl[lj2,4]triazin-6-yl]!-carbamic acid, (3S)-3-piperidinyl ester, 

[5-^yl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrro 
20 f|[l,2,4]triazin-6-yl]-carbamic acid, cis-4-aminocyclohexyl , 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]amino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, (2R,4R)-2 -(hydroxymethyl)-4-piperidinyl ester, 

[5-ethyl-4-[[(l -phenylmethyl)-! H-indazol-5-yl]amino]pyrrolo[2,l - 
f|[l,2,4]triazin-6-yl]-carbamic acid, (2S)-2 -(hydroxymethyl)-4-piperidinyl ester, 
25 [5-ethyM-[[(l-phenylmethyl)-lH-mdazoI-5-yl]amino]pyn:olo[2,l- 
f][l,2,4]triazin-6-yl]-carbamic acid, cis-4-(aminomethyl)cyclohexyl ester, 
[5-ethyl-4-[[(l-phenyhnethyl>lH-mdazol-5-yl]aniino]pyrrolo[2,l- 
f][l,2,4]triazin-6-yl]-carbamic acid, cis-4-amino-4-methylcyclohexyl ester, 
[5-ethyl-4-[[(l -phenyhnethyl)- 1 H-indazol-5-yl]amino]pyrrolo[2, 1 - 
30 f|[l>2,4]tria2in-6-yl]-carbamic acid, [(2R,4R)-4 -(hydroxy-2-piperidinyl]methylester, 
[5-ethyM-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, trans-4-(aiiainomethyl)cyclohexyl ester. 
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[5-e%l-4-[[l-(2-oxazolylmethyl)-lH-indazol"5-yl]ammo]py^ 
fj[i;2,4]triazin-6-yl]-carbainic acid, (3S)-3-morpholinylmefhyl ester, 

[5-ethyl-4-[[l -(2-thienylmethyl)- 1 H-indazoI-5-yl]amino]pyrrolo[2, 1 - 
f|[l,2,4]triazin-6-yl]-carbaimc acid, (3S)-3-morpholinylmethyl ester, 
5 [5-ethyl-4-[[l-[(3-fluorophenyl)methyl]-lH-indazol-5-yl]amm 
f|[l,2,4]triazin-6-yl]-carbainic acid, (3S)-3-morpholinylmethyl ester, 

[5-etiiyl-4-[[l -(4-thiazolylmethyl)-lH-indazol-5-yl]aimno]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbaniic acid, (3S)~3-morpholinylmethyl ester, 

[5-ethyl-4-[[l K3-thienylmethyl)-lH-indazol-5-yl]ainino]pyrrolo[2,l- 
10 g[l,2,4]tiiazin-6-yl]-K^ainic acid, (3S)-3-morpholinylmethyl ester, 

[5-^thyl-4-[[l-<2-pyridmylmethyl)-lH-indazol-5-yl]a^ 
f| [1 ,2,4]triazin-6-yl]-caibaimc acid, (3S)-3-morpholinylmethyI ester, 

[5-^thyl-44[l-(2-thiazolylme1hyl)4H-indazol-5-yl]ai^ 
f|[l,2,4]triaziii-6-yl]-carbamic acid, (3S>3-morpholinylmethyl ester, 
15 [5-ethyi-4-[[l-(3-pyridinyIme%l>lH-indazol-5-yl]ai^ 

f|[l,2,4]triaziii-6-yl]-carbamic acid, (3S)-3-morpholinylmethyl ester, 

[5-ethyl-4-[[l-0pyra2inylmethyi)-lH-ind^ 
f|[l A4]triazin-6-yl]-carbainic add, (3S)-3-morpholinylmethyl ester, 

[4-[[l-(3-fluorophenyl)mefhyl]-lH-indazol-5-yIaiiiino]-5-m^ 
20 f| [1 ,2,4]triazin-6-yI]-carbamic acid, trans-4-arainocyclohexyl ester, 

[4-[[l-(3-fluor<q)heDyl)methyl]-lH-iQdazol-5-ylamino]-^ 
fI[l,2,4]triaziii-6-yI]-carbamic acid, (2R,4R>2-(hydroxymethyl)-4-piperidinyl ester, 

[4-[[l-(3-fluorophenyl)melJiyl]-lH-indazol-5-ylamino]-5-methy^ 
f|[l,2,4]triazin-6-yl]-carbaiBic acid, (2S,4S)-2-(hydroxymethyl)-4-piperidiiiyl ester, 
25 [4«[[1 -(3-fluorophenyl)methyI]-l H-indazol-5-ylamino]-5-niethyl-pyrrolo[2,l 

f|[l>2,4]triazin-6-yl]-carbamic acid, cis-4-aminocyclohexyl ester, 

[4-[[l-(3-fluorophenyl)methyl]4H-indazol-5-ylarQino]-5-methyi-p^ 
f|[l,2,4]triazin-6"yl]-carbaiiiic acid, cis-4-aniino-4-methyl-cyclohexyl ester, 

[4-[[l-(3-fluorophenyl)methyl]4H-indazol-5-ylamino]-5-methyl-pyn^ 
30 ^ q[l,2,4]triazin-6-yl]-carbamic acid, (2R>2-aininopropyl ester, 

[4-i[l -(3 -fluorophenyl)methyl]- 1 H-indazol-5-ylamino]-5-methyl-pyrrolo[2, 1- 
fl[l A4]triazin-6-yi]-carbaimc acid, (2S)-2-aminopropyl ester. 
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[4-[[l-(3-fluorophenyl)methyl3-lH-inda2ol-5-ylainino]-5-methy^ 
f][l,2,4]triazin-6-yl]-carbamic acid, (3S)-3-morpholinylmethyl ester, 

[4-[[ 1 -(3-fluorophenyl)metliyl] - 1 H-inda2ol-5-ylamino]-5-methyl-pyrrolo[2, 1 - 
f]tl:,2,4]triazm-6-yl]-carbamic acid, (3R)-3-piperidinyl ester, 
5 [4-[[l-(3-fluorophenyl)methyl]-lH-indazol-5-ylamino]-5-methyl-pyr^ 
f|[l»2,4]triazin-6-yl]-carbamic acid,'(3S)-3-piperidinyl ester, 

3-[[[[[4-[[l-[(3-fluorophenyl)met]iyl]-lH-indazol-5-yl]ami^ 
me%lpyirolo[24-Q[lA4]triazm-^-yl]amino]carbonyy 
morpholinecarbo3q^lic acid, (3S)-l,l-dimethylethyl ester, 
10 [4-[[l-(3-fluorophenyl)methyl]-lH-indazol-5-ylamino]-5-me1^^ 
fl[l ,2,4]triazin-6-yl]-carbaimc acid, 3-morphoUnylmethyl ester, and 

[4-[[l-(3-fliiorophenyl)niethyl]-lH-indazol-5-ylainino]-5-nieti^^ 
f|[l,2,4]triazin-6-yl]-carbainic acid, (3R)-3-morpholinyImetiiyl ester. 

1 5 Preferred compounds of the instant invention exhibit IC50 values of less than 

S in one or more of HERl, HEK2 and HER4 assays. More preferred are 
compoimds have less than 1 \jM assay activity. Even more preferred are compounds 
having less than 0. 1 ^M assay activity. 

20 Due to the possible negative side effect of life-threatening ventricular 

arrhythmia, compounds having low HERG (Human Ether-a-go-go Related Gene) 
patch-clamp assay activity are desirable. Preferred compounds have IC50 values in the 
HERG assay of greater than 1 |iM, 

25 Definitions 

Listed below are definitions of various terms used to describe this invention. 
These definitions apply to the terms as they are used throughout this specification, 
unless otherwise liinited in specific instances, either individually or as part of a larger 
group. 

30 . Jhe term "allq^r refers to straight or branched chain unsubsti 

hydrocarbon groiqps of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms. The 
expression "lower alkyr refers to unsubstituted alkyl groiips of 1 to 4 carbon atoms. 
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The term "substituted alkyl" refers to an alkyl group substituted by, for 
example, one to four substituents, such as, halo, hydroxy, alkoxy, oxo, alkanoyl, 
aryloxy, alkanoyloxy, amino, alkylamino, arylamino, aralkylamino, disubstituted 
amines in which the 2 amino substituents are selected jfrom alkyl, aiyl or aralkyl; 
5 alkanoylamino, aroylamino, aralkanoylamino, substituted alkanoylamino, substituted 
arylamino, substituted aralkanoylamino, thiol, alkylthio, aiylthio, aralkylthio, 
alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsiilfonyl, aralkylsulfonyl, 
sulfonamido, e.g. SO2NH2, substituted sulfonamido, nitro, cyano, carboxy, carbamyl, 
e.g. CONH2, substituted carbamyl e.g. CONHalkyl, CONHaiyl, CONHaralkyl or 

10 cases where there are two substituents on the nitrogen selected ficom alkyl, aryl or 
aralkyl; alkoxycaifoonyl, aiyl, substituted aryl, guanidino, heterocyclo, e.g., indolyl, 
imidazolyl, fuiyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl, pyrrolidinyl, 
piperidinyl, morpholinyl, piperazinyl, homopiperazinyl and the like, and substituted 
heterocyclo. Where noted above where the substituent is further substituted it will be 

15 with alkyl, alkoxy, aiyl or aralkyl. 

The term "halogen" or '*halo" refers to fluorine, chlorine, bromine and iodine. 
The term "aryl" refers to monocyclic or bicyclic aromatic hydrocarbon groups 
having 6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, biphenyl 
and diphenyl groi5)S, each of which may be substituted. 

20 The term "aralkyl" refers to an aryl or a substituted aryl group bonded dhectly 

flirough an alkyl group, such as benzyl. 

The term "substituted aryl" refers to an aryl group substituted by, for example, 
one to four substituents such as alkyl, substituted alkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, aryl, substituted aiyl, aralkyl, halo, trifluoromethoxy, 

25 trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, aryloxy, aralkyloxy, amino, 
alkylamino, arylamino, aralkylamino, diaJkylamino, alkanoylamino, thiol, alkylthio, 
ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, 
arylthiono, arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, aryloxy and 
the like. The substituent may be further substituted by hydroxy, halo, alkyl, alkoxy, 

30 alkenyl, alkynyl, aryl or aralkyl. 

The term 'lieteroaryl" refers to an optionally substituted, aromatic group for 
example, which is a 4 to 7 membered monocyclic, 7 to 1 1 membered bicycUc, or 10 to 
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15 membered tricyclic ring system, which has at least one heteroatom and at least one 
carbon atom-containing ring, for example, pyridine, tetrazole, indazole. 

The term "alkenyl" refers to straight or branched chain hydrocarbon groups of 
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8 
5 carbon atoms, having one to four double bonds. 

The term "substituted alkenyr refers to an alkenyl group substituted by, for 
example, one to two substituents, such as, halo, hydroxy, alkoxy, alkanoyl, 
alkanoyloxy, amino, alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, 
alkylthiono, alkylsulfonyl, sulfonaxnido, nitro, cyano, carboxy, carbamyl, substituted 

10 carbamyl, guanidino, indolyl, imidazolyl, fiuyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, 
pyrimidyl and the like. 

The term ^alkynyP refers to stndght or branched chain hydrocarbon groups of 
2 to 20 carbon atoms, preferably 2 tol5 carbon atoms, and most preferably 2 to 8 
carbon atoms, having one to four triple bonds. 

1 5 The term "substituted alkynyl'* refers to an alkynyl group substituted by, for 

example, a substituent, such as, halo» hydroxy, alkoxy, alkanoyU alkanoyloxy, amino, 
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl, 
sulfonamido, nitro, c^ano, carboxy, carbamyl, substituted carbamyl, guanidino and 
heterocyclo, e.g. imidazolyl, finyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and 

20 the like. 

The term "cycloalkyl" refers to an optionally substituted, saturated cyclic 
hydrocarbon ring systems, preferably containing 1 to 3 rings and 3 to 7 carbons per 
ring which may be further fused with an unsaturated C3-C7 carbocylic ring. 
Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

25 cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemplary 

substituents include one or more alkyl groups as described above, or one or more 
groups described above as alkyl substituents. 

The terms '"heterocycle'*, "heterocyclic" and *1ieterocyclo" refer to an 
optionally substituted, fully saturated or unsaturated, aromatic or nonaromatic cyclic 

30 group, for exainple, which is a 4 to 7 membered monocyclic, 7 to 1 1 membered 
bicyclic, or 10 to 15 membered tricyclic ring system, which has at least one 
heteroatom in at least one carbon atom-containing ring. Each ring of the heterocyclic 
group containing a heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen 
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atoms, oxygen atoms and sulfiir atoms, where the nitrogen and sulfur heteroatoms 
may also optionally be oxidized and the nitrogen heteroatoms may also optionally be 
quatemized The heterocyclic group may be attached at any heteroatom or carbon 
atom. 

5 Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl, 

indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, 
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, 
isothiazolyl, isothiazolidinyl, fuiyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, 
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, homopiperazinyl, 2- 

10 oxohomopiperazinyl, 2-oxopyrrolidinyl, 2-oxazepinyl, azepinyl, 4-piperidonyl, 
pyiidyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, tetrahydropyranyl, 
moxpholinyl, tfaiamoipholinyl, thiamorphoUnyl sulfoxide, thiamorpholinyl sulfone, 
1,3-dioxolane and tetrahydro-1, l*dioxothienyl, dioxanyl, isothiazolidinyl, fhietanyl, 
thiiranyl, triazinyl, and triazolyl, and the like. 

15 Exemplaiy bicyclic heterocyclic groups include 2,3-dihydro-2-oxo-lH-indoIyl, 

benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N- 
oxide, tetrahydroisoquinolinyl, isoquinolinyl, benrfmidazolyl, benzopyranyl, 
indolizinyl, benzofuiyl, cfaromonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl, 
pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,l-b]pyridinyl] or 

20 furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4- 
oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofuiazanyl, 
benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuiyl, 
dihydrobenzofhienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, 
dihydrobenzopyranyl, indolinyl, indazolyl, isochromanyl, isoindolinyl, naphthyridinyl, 

25 phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroqurnolinyl, 
thienofmyl, thienopyridyl, thienothienyl, and the like. 

Exemplary heterocyclo substituents include one or more alkyl or aralkyl 
grovtps, as described above, or one or more groups described above as alkyl 
substituents as well as alkylsulfonyl groups and haloacetyl groups. Also included are 

30 smaller heterocyclos, such as, epoxides and aziridines. Preferred substituted 
heterocycles are shown is the examples of this specification. 

The term "carbocyclic ring" refers to stable, saturated or partially unsaturated 
monocyclic hydrocarbon rings of 3 to 7 carbon atoms such as cyclopropyl, cyclobutyl. 
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cyclopentyl, cyclohexyl and cycloheptyl. The term "optionally substituted" as it refers 
to "carbocyclic ring" herein indicates that the carbocyclic ring may be substituted at 
one or more substitutable ring positions by one or more groups independently selected 
from alkyl (preferably lower alkyl), alkoxy (preferably lower alkoxy), nitro, 
5 monoalkylamino (preferably a lower alkylamino), dialkylamino (preferably a 

di[lower]alkylamino), cyano, halo, haloalkyl (preferably trifluoromethyl), alkanoyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl amido 
(preferably lower alkyl amido), alkoxyalkyl (preferably a lower alkoxy[Iower]alkyl), 
alkoxycarbonyl (preferably a lower alkoxycarbonyl), alkylcarbonyloxy (preferably a 
1 0 lower aUqrlcarbonyloxy) and aiyl Opreferably phenyl), said aryl being optionally 
substituted by halo, lower alkyl and low^ alkoxy groups. 

The term *1ieteroatoms" shall include oxygen, sulfur and nitrogen. 
The compounds of formula I may form salts which are also within the scope of 
this invention. Pharmaceutically acceptable (i.e. non-toxic, physiologically 
1 5 acceptable) salts are preferred, although other salts are also useful, e.g., in isolating or 
purifying the compounds of this invention. 

The compounds of formula I may form salts with alkali metals such as sodium, 
potassium and lithium^ with alkaline earth metals such as calcium and magnesium, 
with organic bases such as dicyclohexylamine, tributylamine, pyridine and amino 
20 acids such as arginine, lysine and the like. Such salts can be formed as known to 
those skilled in the art 

The compounds for formula I may form salts with a variety of organic and 
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen 
bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, oxalic 
25 acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g., 
nitrates, phosphates, borates, tartrates, citrates, succinates, bejozoates, ascorbates, 
salicylates and the like). Such salts can be formed as known to those skilled in the art. 
Li addition, zwitterions ("inner salts") may be formed. 
All stereoisomers of the compounds of the instant invention are contemplated, 
30 either in admixture or in pure or substantially pure form. The definition of 

compounds according to the invention embraces all the possible stereoisomers and 
their mixtures. It very particularly embraces the racemic forms and the isolated 
optical isomers having the specified activity. The racemic forms can be resolved by 
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physical methods, such as, for example, fractional crystallization, separation or 
crystallization of diastereomeric derivatives or separation by chiral column 
chromatography- The individual optical isomers can be obtained from the racemates 
from the conventional methods, such as, for example, salt formation with an optically 
5 active acid followed by crystallization. 

Compounds of the formula I may also have prodrug forms. Any compound 
that will be converted in vivo to provide the bioactive agent (Le., the compound for 
formulas I) is a prodrug within the scope and spirit of the inventioiL 

Various forms of prodrugs are well known in tiie art. For examples of such 
10 prodrug derivatives, see: 

a) Pesifiji of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and 
Methods in Enzvmology. Vol.42, p. 309-396, edited by K. Widder, et al. (Acamedic 
Press, 1985); 

b) A Textbook of Drug Pesiam and Development, edited by Krosgaard- 
15 Larsen and H. Bundgaard, Chapter 5, "Design and Application of Prodrugs," by H. 

Bundgaard, p. 113-191 (1991); 

c) H. Bundgaard, Advanced Drug Deliverv Reviews . 8, 1-38 (1992); 



It should further be understood that solvates (e.g., hydrates) of the compoxmds 
20 of formula I are also with the scope of the present invention. Methods of solvation are 
generally known in the art 

UseandUtmty 

The present invention is based on the discovery that certain pyrrolotriazines 
25 are inhibitors of protein kinases. More specifically, pyrrolotriazines such as those 
described in this invention inhibit the protein tyrosine kinase activity of members of 
the HER family of receptors. These inhibitors will be iiseful in the treatment of 
proliferative diseases that are dependent on signaling by one or more of these 
receptors. Such diseases include psoriasis, rheumatoid arthritis, and solid tumors of 
30 the lung, head and neck, breast, colon, ovaiy, and prostate. The mvention relates to a 
pharmaceutical composition of compound of formula I, or pharmaceutically 
acceptable salt or hydrate thereof, and a pharmaceutically acceptable carrier in the 
treatment of hyperprbliferative disorder in manmial. In particular, the said 
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pharmaceutical composition is expected to inhibit the growth of those primary and 
recurrent solid tumors which are associated with HERl (EGF receptor) and HER2, 
especially those tumors which are significantly dependent on HERl or HER2 for their 
growth and spread, including for example, cancers of the bladder, squamous cell, 
5 head, colorectal, oesophageal, gynecological (such as ovarian), pancreas, breast, 
prostate, vulva, skin, brain, genitourinary tract, lymphatic system (such as thyroid), 
stomach, larynx and lung. In another embodiment, the compounds of the present 
invention are also useful in the treatment of noncanc^ous disorders such as psoriasis 
and rheumatoid arthritis. 

1 0 Thus according to a further aspect of die mvention there is provided the use of 

a compound of the formula I, or a pharmaceutically acceptable salt thereof in the 
manufacture of a medicament for use in the production of an antiproliferative effect in 
a waim-blooded animal such as a human being. 

According to a further feature of the invention there is provided a method for 

1 5 producing an antiproliferative effect in a warm-blooded animal, such as a human 
being, in need of such treatment v^ch comprises administering to said animal an 
effective amount of a compound of formula I or a phaimaceutically acceptable salt 
thereof as defined herein before. 

By virtue of their ability to inhibit HERl, HER2 and HER4 kinases, 

20 compounds of the present invention can be used for the treatment of proliferative 
diseases, including psoriasis and cancer. The HERl receptor kinase has been shown 
to be expressed and activated in many solid tumors including head and neck, prostate, 
non-small cell limg, colorectal, and breast cancer. Similarly, the HER2 receptor 
kinase has been shown to be overexpressed in breast, ovarian, limg and gastric cancer. 

25 Monoclonal antibodies that downregulate the abundance of the HERl receptor or 
inhibit signaling by the HERl receptor have shown anti-tumor effficacy in preclincal 
and clinical studies. It is therefore expected that inhibitors of the HERl and HER2 
kinases will have efficacy in the treatment of tumors that depend on signaling from 
either of the two receptors. In addition, these compounds will have efficacy in 

30 inhibiting tumors tiiat rely on HER receptor heterodimer signaling. These compounds 
are expected to have efficacy either as single agent or in combination (simultaneous or 
siequentially) with other chemotherapeutic agens such as Taxol, adriamycin, and 
cisplatiiL Since HERl and HER2 signaling has been shown to regulate expression of 
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angiogenic factors such as vascular endothelial growth factor (VEGF) and interleukin 
8 (IL8), these compounds are expected to have anti-tumor ejBHcacy resulting from the 
inhibition of angiogenesis in addition to the inhibition of tumor cell proliferation and 
survival. The HER2 receptor has been shown to be involved in the hyperproliferation 
5 of synovial cells in rheimiatoid arthritis, and may contribute to the angiogenic • 
component of that inflammatory disease state. The inhibitors described in this 
invention are therefore expected to have eflBcacy in the treatment of rheumatoid 
arthritis. The ability of these compounds to inhibit HERl further adds to their use as 
anti-angiogemc agents. See the following documents and references cited therein: 

10 Schlessinger J. , "Cell signaling by recq)tor tyrosine kinases". Cell 1 03(2), p. 211- 
225 (2000); Cobleigh, M. A., Vogel, C, L., Tripathy, D., Robert, N. J., Scholl, S., 
Fehrenbacher, L., Wolter, J. M., Paton, V., Shak, S., Lieberman, G., and Slamon, D, 
J., ''Multinational study of the efficacy and safety of humanized anti-HER2 
monoclonal antibody in wom^ who have HER2-overexpressing metastatic breast 

1 S cancer that has progressed after chemotherapy for metastatic disease", J[ of Clin, 

Oncol 17(9), p. 2639-2648 (1999); Baselga, J., Pfister, D., Cooper, M. R., Cohea, R., 
Burtness, B., Bos, M., D'Andrea, G., Seidman, A., Norton, L., Gunnett, K., Falcey, J., 
Anderson, V., Waksal, H., and Mendelsohn, J., "Phase I studies of anti-epidermal 
growth factor receptor chimeric antibody C22S alone and in combination with 

20 cisplatin", 1 Clin. Oncol 18(4), p. 904-914 (2000); Satoh, K., Kikuchi, S., Sekunata, 
M,, Kabuyama, Y., Homma, M. K., and Homma Y., "Involvement of ErbB-2 in 
rheumatoid synovial cell growth**. Arthritis Rheum. 44(2), p. 260-265 (2001). 

The antiproliferative treatment defined herein before may be applied as a sole 
25 therapy or may involve, in addition to a compound of the invention, one or more other 
substances and/or treatments. Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate administration of the individual components of 
the treatment The compounds of this invention may also be useful in combination 
with known anti-cancer and cytotoxic agents and treatments, including radiation. If 
. 30 formulated as.a fixed dose, such combination products employ the compounds of this 
invention within the dosage range described below and the other pharmaceutically 
active agent within its approved dosage range. Compounds of formula I may be used 
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sequentially with known anticancer or cytotoxic agents and treatment, including 
radiation when a combination formulation is inappropriate. 

In the field of medical oncology it is normal practice to use a combination of 
different forms of treatment to treat each patient with cancer. In medical oncology the 
5 other component(s) of such conjoint treatment in addition to the antiproliferative 
treatment defined herein before may be: surgery, radiotherapy or chemotherapy. Such 
chemotherapy may cover three main categories of therapeutic agent 

(i) antiangiogenic agents that work by different mechanisms firom those 
defined hereinbefore (for exaniple, linomide, inhibitors of integrin 

10 avp3 Amotion, angiostatin, razoxane); 

(ii) cytostatic agents such as antiestrogens (for example, tamoxifen, 
toremifene, raloxifene, droloxifene, iodoxifene), progestogens (for 
example, megestrol acetate), aromatase inhibitors (for example, 
anastrozole, letrozole, borazole, exemestane), antihormones, 

IS antiprogestogens, antiandrogens (for example, flutamide, nilutamide, 

bicalutamide, cyproterone acetate), LHRH agonists and antagonists (for 
example, gosereline acetate, leuprolide), inhibitors of testosterone Sa- 
dihydroreductase (for example, finasteride), famesyltransferase 
inhibitors, anti-invasion agents (for example, metalloproteinase 

20 inhibitors such as marimastat and inhibitors of urokinase plasminogen 

activator receptor fimction) and inhibitors of growth factor function, 
(such growth factors include for example, EGF, FGF, platelet derived 
growth factor and hqjatocyte growth factor, such inhibitors include 
growth factor antibodies, growth factor receptor antibodies such as 

25 Avastin® (bevacizumab) and Erbitux® (cetuximab); tyrosine kinase 

inhibitors, serine/threoiune kinase inhibitors and inhibitors of insulin 
growlh receptor); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used 
in medical oncology, such as antimetabolites (for example, antifolates 

30 such as methotrexate, fluoropyrimidines such as 5-fluorouracil, purine 

and adenosine analogues, cytosine arabinoside); Intercalatiog 
antitumour antibiotics (for example, anthracyclines such as 
doxorubicin, daunomycin, epirubicin and idambicin, mitomycin-C, 
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dactinomycin, mithramycin); platinum derivatives (for example, 
cisplatin, carboplatin); alkylating agents (for example, nitrogen 
mustard, melphalan, chlorambucil, busulphan, cyclophosphamide, 
ifosfamide nitrosoureas, thiotepa; antimitotic agents (for example, 
vinca alkaloids like vincristine, vinorelbine, vinblastine and vinflunine, 
and taxoids such as Taxol® (paclitaxel), Taxotere® (docetaxel) and 
newer microbtubule agents such as epothilone analogs, discodennolide 
analogs, and eleutherobin analogs); topoisomerase inhibitors (for 
example, epipodophyllotoxins such as etoposide and teniposide, 
amsacrine, topotecan, irinotecan); cell cycle inhibitors (for example, 
flavopyridols); biological response modifiers and proteasome inhibitors 
such as Velcade® (bortezomib). 

As stated above, the formula I compounds of the present invention are of 
1 5 interest for Ihek antiproliferative effects. Such compounds of the mvention are 

expected to be useful in a wide range of disease states including cancer, psoriasis, and 
rheumatoid arthritis. 

More specifically, the compounds of formula I are usefiil in the treatment of a 
variety of cancers, including (but not limited to) the following: 
20 -carcinoma, including that of the bladder, breast, colon, kidney, 

liver, lung, including small cell lung cancer, esophagus, gall bladder, 
ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including 
squamoiis cell carcinoma; 

-tumors of mesenchymal origin, including fibrosarcoma and 
25 rhabdomyosarcoma; 

- tumors of the central and peripheral nervous system, including 
astrocytoma, neuroblastoma, glioma and schwannomas; and 

-other tumors, including melanon^^ seminoma, teratocarcinoma, 
and osteosarcoma. 

30 IXie to the key role of kinases in the regulation of ceUularprol^^ 

general, inhibitors could act as reversible cytostatic agents which may be usefid in the 
treatment of any disease process which features abnormal cellular proliferation, e.g., 
benign prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis, 

-18- 



5 



10 



wo 2004/054514 



PCTAJS2003/039542 



pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis following 
angioplasty or vascular surgery, hypertrophic scar formation and inflammatory bowel 
disease 

The compounds of formula I are especially useful in treatment of tumors 
5 having a high incidence of tyrosine kinase activity, such as colon, lung, and pancreatic 
tumors. By the adnMnistration of a composition (or a combination) of the compounds 
of this invention, development of tumors in a mammalian host is reduced. 

Compounds of formula I may also be useful in the treatment of diseases other 
than cancer that may be associated with signal transduction pathways operating 
1 0 through growth fector receptors such as HERl (EGF receptor), HEiR2, or HER4. 

The pharmaceutical compositions of the present invention containing the 
active ingredient may be in a form suitable for oral use, for example, as tablets, 
troches, lozenges, aqueous or oily susp^ions, dispersible powders or granules, 
. 15 emulsions, hard or soft capsules, or syn^s or elixirs. Compositions intended for oral 
use may be prepared according to any method known to the art for the manufacture of 
pharmaceutical compositions and such compositions may contain one or more agents 
selected ficom the group consisting of sweetening agents, flavoring agents, coloring 
agents and preserving agents in order to provide pharmaceutically elegant and 

20 palatable preparations. Tablets contain the active ingredient in admixture .with non- 
toxic pharmaceutically acceptable excipients which are suitable for the manufacture of 
tablets. These excipients may be for example, inert diluents, such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; 
granulating and disintegrating agents, for example, microcrystalline cellulose, sodium 

25 crosscarmellose, com starch, or alginic acid; binding agents, for example starch, 
gelatin, polyvinyl-pyrrolidone or acacia, and lubricating agents, for example, 
magnesium steamte, stearic acid or talc. The tablets may be uncoated or they may be 
coated by known techniques to mask the unpleasant taste of the drug or delay 
disintegration and absorption in the gastrointestinal tract and thereby provide a 

30 sustained action.QYer a longer period. For example, a water soluble taste mask^ 

material such as hydroxypropyl-methylcellulose or hydroxypropyl-cellulose, or a time 
delay material such as ethyl cellulose, cellulose acetate buryrate may be employed. 
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Fonnnlatioiis for oral use may also be presented as hard gelatin capsules 
wherein the active ingredient is mixed with an inert solid diluent, for example, 
calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein 
the active ingredient is mixed with water soluble carrier such as polyethyleneglycol or 
S an oil medium, for example peanut oil, Uquid parafSn, or olive oil. 

Aqueous suspensions contain the active material in admixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending 
agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydroxypropylmefhyl-cellulose, sodium alginate, polyvinyl-pyrrolidone, gum 

10 tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring 
phosphatide, for example lecithin, or condensation products of an alkylene oxide with 
fatty acids, for example polyoxyethylene stearate, or condensation products of 
ethylene oxide with long chain aliphatic alcohols, for example heptadecaethylene- 
oxycetanol, or condensation products of ethylene oxide with partial esters derived 

15 from &tty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 

condensation products of ethylene oxide with partial esters derived from &tty acids 
and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous 
suspensions may also contain one or more preservatives, for example ethyl, or n- 
propyl p-hydroxybenzoate, one or more coloring agents, . one or more flavoring agents, 

20 and one or more sweetening agents, such as sucrose, saccharin or aspartame. 

Oily suspensions may be formulated by suspending the active ingredient in a 
vegetable oil, for example arachis oil, oUve oil, sesame oil or coconut oil, or in 
mineral oil such as liquid par affin. The oUy suspensions may contain a thickening 
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as 

25 those set forth above, and flavoring agents may be added to provide a palatable oral 
preparation. These compositions may be preserved by the addition of an anti-oxidant 
such as butylated hydroxyanisol or alpha-tocopherol. 

Dispersible powders and granules suitable for preparation of an aqueous 
suspension by the addition of water provide the active ingredient in admixture with a 

30 dispersing or wetting agent, siisp^ding^ent and one or more preservatives. Suitable 
dispersing or wetting agents and suspending agents are exemplified by those already 
mentioned above. Additional excipients, for example sweetening, flavoring and 



-20- 



wo 2004/054514 



PCT/US2003/039542 



coloring agents, may also be present. These compositions may be preserved by the 
addition of an anti-oxidant such as ascorbic acid. 

The pharmaceutical compositions of the invention may also be in the form of 
an oil-in-water emulsions. The oily phase may be a vegetable oil, for example olive oil 
5 or arachis oil, or a mineral oil, for example Uquid paraffin or mixtures of these. 

Suitable emulsifying agents may be naturally-occurring phosphatides, for example soy 
bean lecithin, and esters or partial esters derived from fatty acids and hexitol 
anhydrides, for example sorbitan monooleate, and condensation products of the said 
partial esters vnth ethylene oxide, for example polyoxyethylene sorbitan monooleate. 
10 The emulsions may also contain sweetening, flavoring agents, preservatives and 
antioxidants. 

Synq)s and elixirs may be formulated with sweetening agents, for example 
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a 
demulcent, a preservative, flavoring and coloring agents and antioxidant 

1 5 The phannaceutical compositions may be in the foim of a sterile injectable 

aqueous solutions. Among the acceptable vehicles and solvents that may be employed 
are water. Ringer's solution and isotonic sodium chloride solution. 

The sterile injectable preparation may also be a sterile iry ectable oil-in-water 
microemulsion where the active ingredient is dissolved in tiie oily phase. For example, 

20 the active ingredient may be first dissolved in a mixture of soybean oil and lecithin. 
The oil solution then introduced into a water and glycerol mixture and processed to 
form a microemulation. 

The injectable solutions or microemulsions may be introduced into a patient's 
blood-stream by local bolus injection. Altematively, it may be advantageous to 

25 administer the solution or microemulsion in such a way as to mamtain a constant 
ctrculatmg concentration of the instant compound In order to maintain such a 
constant concentration, a continuous intravenous delivery device may be utilized. An . 
example of such a device is the Deltec CADD-PLUS.TM. model 5400 intravenous 
pump. 

30 The pharmaceutical compositions may be in the form of a sterile injectable 

aqueous or oleagenous suspension for intramuscular and subcutaneous administration. 
This suspension may be formulated according to the known art using those suitable 
dispersing or wetting agents and suspending agents which have been mentioned 
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above. The sterile injectable preparation may also be a sterile injectable solution or 
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a 
solution in 1,3-butane diol. In addition, sterile, fixed oils are conventionally employed 
as a solvent or suspending medium. For tiiis purpose any bland fixed oil may be 
5 employed including synthetic mono- or diglycerides. In addition, fatty acids such as 
oleic acid find use in the preparation of iqjectables. 

Compounds of Formula I may also be admirdstered in the form of a 
suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drug with a suitable non-irritating excipient which is solid at 
10 ordinary temperatures but liquid at the rectal temperature and will therefore melt in 
the rectum to release the drug. Such materials include cocoa butter, glycerinated 
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various 
molecular weights and fatty acid esters of polyethylene glycol. 

For topical use, creams, omtm^ts, jellies, solutions or suspensions, etc., 
15 containing the compound of Formula I are employed. (For purposes of this 
application, topical application shall include mouth washes and gargles.) 

The compounds for the present invention can be administered in intranasal 
form via topical use of suitable intranasal vehicles and delivery devices, or via 
transdermal routes, using those forms of transdermal skin patches v^ell known to those 
20 of ordinary skill in the art. To be administered in the form of a transdermal delivery 
system, the dosage administration will, of course, be continuous rather than 
intermittent throughout the dosage regimen. Compounds of the present invention may 
also be delivered as a suppository employing bases such as cocoa butter, glycerinated 
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various 
25 molecidar weights and fatty acid esters of polyethylene glycol. 

When a compound according to this invention is administered into a human 
subject, the daily dosage wiU normally be determined by the prescribing physician 
with the dosage generally varying according to the age, weight, sex and response of 
the mdividual patient, as well as the severity of the patient's symptoms. 
30 If formulated as a fixed dose, such combination products employ the 

compounds of this mvention within the dosage range described above and the other 
phaxmaceutically active agent or treatment within its approved dosage range. 
Compounds of formula I may also be administered sequentially with known 
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anticancer or cytotoxic agents when a combination formulation is inappropriate. The 
invention is not limited in the sequence of administration; compounds of formula I 
may be administered either prior to or after administration of the known anticancer or 
cytotoxic agent(s). 

5 The compounds may be administered in a dosage range of about 0.05 to 200 

mg/l^day, preferably less than 100 mg/kg/day, in a single dose or m 2 to 4 divided 
doses. 

Biological assays 

10 HERl. HER2 or BaER4 Kinase assays; 

Compounds of interest were assayed in a kinase buffer that contained 20 mM 
Tris.HCl, pH 7.5, 10 mM MnCh, 0.5 mM dithiothreitol, bovine serum albumin at 0.1 
mg/ml, poly(glu/tyr, 4:1) at 0.1 mg/ml, 1 pM ATP, and 4 {iCi/ml [y-^^P]ATP. 
Poly(glu/tyr, 4: 1) is a synthetic polymer that serves as a phosphoiyl acceptor and is 

15 purchased from Sigma Chemicals. The kinase reaction is initiated by the addition of 
enzyme and the reaction mixtures were incubated at 26 ^C for 1 h. The reaction is 
terminated by the addition of EDTA to 50 mM and proteins are precipitated by the 
addition of trichloroacetic acid to 5%. The precipitated proteins are recovered by 
filtration onto Packard Unifilter plates and the amount of radioactivity incorporated is 

20 measured in a Topcoimt scintillation counter. 

For the preparation of recombinant HERl and HER4, the cytoplasmic 
sequences of the receptors were expressed in insect cells as GST fusion proteins, 
which were purified by afSnity chromatography. The cytoplasmic sequence of HER2 
was subcloned into the baculovirus expression vector pBlueBac4 (Invitrogen) and was 

25^ expressed as an untagged protein in insect cells. The recombinant protein was 
partially purified by ion-exchange chromatography. 

The instant compounds inhibit HERl, HER2, and HER4 kinases with IC50 
values between 0.001 and 25 |jM. Preferred compounds have ICso values between 
0.001 - 5.0 jxM. More preferred compounds have IC50 values between 0.001 - 1.0 

30^ HM. ■ Most preferred compounds have IC50 values between 0.001 -0.1 |liM. 

A HERG potassium channel assay may be used to screen compounds for 
HERG activity (see Caballero R, et al.. Direct Effects of Candesartan and Eprosartan 
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on Human Cloned Potassium Chawiels Involved in Cardiac Repolarization^ 
Molecular Pharmacology, Vol. 59, No. 4, pp. 825-36, 2001), Accordingly, preferred 
compounds have lower HERG assay activity. 

5 Methods of Preparation 

Certain compounds of formula I may generally be prepared according to the 
following schemes and the knowledge of one skUled in the art Supplemental 
preparation information may also be found in co-pending US patent application serial 
number 09/573,829 fQed May 18, 2000 and international application published xmder 
10 the Patent Cooperation Treaty (PCT), Xnt^national Publication Number WO 
00/71 129, both herein incorporated by reference. 

Scheme 1 




iii iv 



1 5 wherein E^, are ester groups and is a lialogen 

Step 1 

The first step of Scheme 1 is accomplished by treatment of a 3-alkyHH- 
pyrrole-2,4-dicarboxylic acid ester i (T. D. Lash et al., J. Heterocyclic Chem., 1991, 
20 28, 1671) with a base such as potassium t-butoxide or sodium hydride in an anhydrous 
solvent such as THF or DMF followed by an aminating reagent, such as 0-(2,4- 
dinitro-phenyl)-hydroxjdanaifie (T. Sheradsky, J. Heterocyclic Chetn., 1967, 4, 413) or 
chloramine (L P. Sword, J. Chem. Soc. C, 1971, 820) to give the pyrrolylamine ii. 
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Step 2 

The pyrrolylamine ii is heated with excess formamide to give the 
pyrrolotriazinone iii. 

5 Step 3 

Compound iii is converted to a 4-halo-pytTolotria2ine iv by heating with the 
appropriate phosphorus oxyhalide, e.g., the 4-chloro-pyrTolotriazine is obtained by 
heating iii with phosphorus oxychloride. The 4-halo-pyrroIotriazine iv can be 
converted into compound x as outlined in Scheme 2. 

10 

Scheme 2 
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Stepl 

5-Nitroindazole v can be alkylated to give indazole vi. This can be 
accomplished under a variety of conditions, for example, by heating a mixture of v, 
potassium carbonate, and the appropriate alkylating agent in DMF. 

5 

Step 2 

The nitroindazole vi is reduced to the corresponding aminoindazole vii under 
standard conditions, such as, hydrogenation of vi over S% platinum on carbon in 
ethanol. 

10 

Step 3 

Treatment of S-amino-indazole doivative vii with the 4-halo-pyrrolotria2ine iv 
at room temperature in the presence of a base such as NaHCOa or triethylamine in a 
solvent such as acetonitrile gives the coupled product viii. Heating vi with a 5-amino- 
1 5 indazole derivative in the absence of base may also afford viii. 

Step 4 

The carboxyiic acid ester viii can be saponified by treatment with a base such 
as an aqueous solution of LiOH and then acidified by treatment with an acid such as 
20 HCl to give the carboxyiic acid ix. 

Steps 

Conversion of the carboxyiic acid ix to the final product x can be 
accomplished under a variety of conditions. For example, the carboxyiic acid ix can 
25 be converted to the corresponding isocyanate via Curtius rearrangement by treatment 
with an appropriate azide such as diphenylphosphorazidate in the presence of a base 
such as triethylamine. The intermediate isocyanate is then trapped with the appropriate 
nucleophile such as an alcohol or amine to give the corresponding urea or urethane x. 

30 In addition, other compounds of formula I may be prepared using procediu:es 

generally known to those skilled in the art hi particular, the following examples 
provide additional methods for the preparation of the compounds of this invention. 



-26- 



wo 2004/054514 



PCT/US2003/039542 



Examples 

The invention will now be further described by the following working 
examples(s), which are preferred embodiments of the invention. All temperatures are 

in degrees Celsius (°C) unless otherwise indicated. "HPLC Ret Time (Rt)'* is the 
5 HPLC retention time that was obtained under the following conditions: 

Hypersil C18 BDS column, 250 x 4.6 mm, 5 pm, a detection wavelength of 254 mn, 
and a flow rate of 1 mUmin. A linear gradient of 90% of 0.1% trifluoroacetic acid in 
water, 10% acetonitrile (start) to 100% acetonitrile over 15 min^ then 100% 
acetonitrile for 5 min was useAFor YMC column HPLC, all gradients started with 
10 100% solvent A (10% MeOH, 90% H20, 0.1% TFA) and ended with 100% solvent B 
(90% MeOH, 10% H20, 0.1% TFA)\ flow rate (mL/min). UV detection was always 
conducted at 220 nM. 

^H NMR spectra were recorded at room temperature on a Bruker 300 M Hz 
15 spectrometer in CDCI3 unless otherwise stated, and tetramethylsilane was used as an 
intemal standard Optical rotations were determined using a Perkin Elmer 
polarimeter. Melting points were determined on a Bamstead Thermolyne MelTemp 11 
melting point apparatus and are uncorrected. 

20 These examples are illustrative rather than limiting and it is to be imderstood 

that there may be other embodiments that fall within the spirit and scope of the 
invention as defined by the claims appended hereto. 
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Example 1 




[5-ethyI-44[(l-phenylmethyl)-lH4ndazol-5-yl]ammo]pyrrolo[24-q 
5 6-yl]-carbamic acid, (3S>3-morpholmylmethyl ester 

A. l-Benzyl-S-Nitroindazole. 




10 

A 12 L 3-necked roxmd-bottomed flask was charged with DMF (2L), 5- 
nitroindazole (200 g, 1.22 moL) and potassium carbonate (186 g, 1.35 mol). Benzyl 
bromide (230 g, 1.35 mol) was then added to the stirred suspension at a rate as to 
maintain the temperature below 40 °C, Once the addition was complete the mixture 

15 was heated to 75 for a further 8 hours, the reaction being monitored by TLC (SiCh, 
1:1 ethyl acetate : hexanes). The reaction was then cooled to room temperature, water 
(2L) added and the resultix^ slurry stirred at room temperature for 0.5 h. The 
resulting yellow solids were filtered off and dried at 45 ^'C and 5mm Hg vacuum for 
48 h. This afforded 424 g of a 1.25:1 mixture of 1- and 2-ben2yl-5-nitroindazoles as 

20 detennmed by HPIX; analysis (Rt l-ben2yl = 14.9 min,Rt2-ben2^^ min). This 
material was then split into four approximately 100 g batches and each batch 
dissolved in acetone (470 mL). Water (156 mL) was then added slowly as a steady 
stream. After stirring for an additional 1 hour at room temperature the resulting solids 
were filtered off and vacuum dried. This process afforded a combined total of 126 g 
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(41%) of l-ben2yl-5-mtromdazole, which was 92.1 % pure by HPLC analysis, the 
major contaminant being the 2-benzyl derivative, 

^HNMR: 5 = 8.72 (d, 2.0 Hz, IH), 8.24 (s, IH), 8.21 (dd,/- 9.2 and 2.0 Hz, IH), 
5 7.19-7.40 (m, 6H) and 5.64 ppm (s, 2H). HPLC: Rt = 14.9 min. 

B. S-Amino-l-Benzylindazole 




10 

A 500 mL Pair hydrogenator botfle was charged with l-benzyl-S-nitroindazole 
(30.4 g, 120 mmol), absolute ethanol (240 mL) and 5% platinum on carbon (1.5 g, 
50% wet). The bottle was placed on a Parr hydrogenation apparatus, the bottle 
pressurized with hydrogen to 50 psi and the bottle shook until the uptake of hydrogen 

15 ceased. The contents of the bottle were then transferred to a IL round bottomed flask, 
warmed to approximately 60 tmder nitrogen and rapidly filtered through a celite 
pad. Thefiltercake was washed with ethanol (lOOmL). Water (250 mL) was then 
added to the filtrate and the resulting suspension stirred for 4 hours in an ice bath. 
The resulting solids were isolated by filtration, and the solids dried on the pump for 

20 Ih. Three additional reduction runs were carried out under identical conditions. The 
four separate batches of material were then combined to give 87.4 g of crude material, 
which was re-ciystallized firom ethyl acetate (900 mL). Filtration and drying xmder 
reduced pressure (1 mmHg) afforded 65.0 g (59%) of the titie compound as a light 
yellow solid. 

25 

Mpt- 148-149^0. ^HNMR:57.82(d,J=1.0Hz, IH), 7.12-7.28 (m,6H), 6.93 (d, J 
= 2.1 Hz, IH), 6.80 (dd, /= 8.8, 2.1 Hz, IH), 5.52 (s, 2H) and 3.56 ppm (bs, 2H) 
HPLC: Rt = 9.1 min, m/z = 224 (M+H)"* 
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C. Methyl 4-(l-Beiizyl-lH-indazol-5-ylamino)-5-ethylpyrroIo[2,^ 
f] [}»2,4]triazme-6-carboxyIate 




5 

AIL round bottomed flask was charged with methyl 5-ethyl-4-oxo-3,4- 
dihydro-pyiToIo[2,l-f|[l,2,4]triazme-6-carboxyIate (25.0 g, 1 13 romol), toluene (375 
mL) and diisopropylethylamine (11 .8 g, 91.6 mmol). Phosphorotis oxychloride (20.7 
g, 135 mmol) was then added drop-wise at room temperature (exothermic). Once the 

10 addition was complete the reaction mixture was heated to 1 00 for 20 hrs. Analysis 
of an aliquot by HPLC indicated that the starting material had been completely 
consumed (Rt starting material = 10.6 min, Rt product =15.2 min). The reaction was 
then cooled and slowly poured into a mixture of saturated sodium hydrogen carbonate 
solution (500 mL), toluene (500 mL) and ice water (350 mL). After stirring for 30 

15 minutes the organic layer was separated and washed with saturated sodium hydrogen 
carbonate solution (500 mL). Drying over sodium sulfate, filtration and concentration 
afforded 30.5 g (>100%) of crude metiiyl 4-chloro-5-ethylpyrrolo[2,l- 
f|[l,2,4]1ria2me-6-carboxylate. This material was dissolved m acetonitrile (800 mL) 
and the solution charged to a 2L roimd bottomed flask. Sodium hydrogen carbonate 

20 (15.1 g, 180 mmol) and 5-amino-l-ben2ylindazole (27.8 g, 124 nmiol) were then 
added followed by additional acetonitrile (400 mL). The resulting suspension was 
then stirred at room temperature for 16 h. HPLC analysis after this time indicated that 
approximately 17% of the starting mda2X)le remained The mixture was then heated to 
reflux for 1 hr after which time only 5% of the starting mdazole remained After 

25 cooling, the mixture was concentrated and the residue partitioned between methylene 
chloride (800 mL) and water (300 mL). The lower organic layer was separated and 
washed fiirther with water (300 mL). Drying over sodium sulfate, filtration and 
concentration under reduced pressure afibrded 5 1 .3 g (1 00%) of methyl 4-(l -benzyl- 
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lH-indazol-5-ylainmo)-5-e1iiylpyrrolo[2J-f][l,2,4]triazm which was 

used without further purification. 

NMR: 5 = 8,08 (d, J= 1.5 Hz, IH), 8.05 (d, J = 0.7 Hz, IH), 7.99 (s, IH), 7.93 (s, 
5 IH), 7.18-7.43 (m, 7H), 5,60 (s, 2H), 3.88, (s, 3H), 333 (q, J= 7.1 Hz, 2H) and L39 
ppm (t, J= 7.1 Hz, 3H). HPLC Rt =15.0 min. m/z = 427 (M+H)"" 

D. 4-(l-Beiizyl-lJEr-mdazoI-5-yIamino)-5-ethyl^^ [1 A4] triazme-6- 

carboxylic acid 



Methyl 4-( 1 -benzyHH-indazol-5-ylatnino)-5-ethylpyrroIo[2, 1 - 
f][l,2,4]triazine-6-carboxylate (51.3 g, 0.12 mol) was dissolved in THF (750 mL) and 

15 the solution added to a 2 L round bottomed flask equipped with a reflux condenser. 
Methanol (250 mL) was then added to the flask followed by a solution of lithium 
hydroxide monohydrate (60.8 g, 1.45 mol) in water (300 mL). The reaction was then 
heated to reflux for 20 hrs. HPLC analysis of the mixture after this time indicated that 
the reaction was complete. The reaction was then cooled and the mixture 

20 concentrated under reduced pressure. Water (200 mL) was then added to the residue 
and the resulting solution extracted with ethyl acetate (2 x 100 mL). Hydrochloric 
acid (2N) was then added to the aqueous solution until a pH of 3-4 was obtained. This 
resulted in the formation of a thick white precipitate, vMch was filtered off. The filter 
cake was tihen slurried m ethyl ether (IL), re-filtered and dried, affording 29.2 g of 4- 

25 (l-benzyl-lH-indazol-5-ylamino)-5-ethylpyrrolo[2,l-f|[l,2,4] triazine-6-carboxylic 
acid. The filtrate was combined wilh the ori^al ethyl acetate extract and t^^ 
removed under reduced pressure. Purification of the residue by trituration with a 2:1 
mixture of ether and ethyl acetate (500 mL) followed by filtration and drying, afforded 



10 
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a further 13.4 g of the desired acid. The combined total yield of 4<l-benzyl-li/- 
indazol-5-ylamiuo)-5-ethylpyrrolo[2,l-f][l,2,4] triaziiie-6-carboxylic acid was 42.6 g 
(86%) and the material had an HPLC purity of 98.2%. 

5 Mpt = 246-248 ^C. NMR (DMSO-de): 8 = 12.47 (bs, IH), 8.74 (s, IH), 8.14 (s, 
IH), 8.04 (s, IH), 7.97 (d, y= 1.4 Hz, IH), 7.87 (s, IH), 7.70 (d, J= 9.0 Hz, IH), 7.51 
(dd, /= 9.0 and 1,8 Hz, IH), 7.34-7.21 (m, 5H), 5.69 (s, 2H), 3.37 (q, J- 7.2 Hz, 2H) 
and 1.22 ppm (t, J= 7.2 Hz, 3H), HPLC: Rt - 12.2 min. m/z = 413 (M+H)"" 

10 E. (5)-(+)-^^BeiizyIseruie 




This material was prepared by the procedure reported in Brown, G. R.; 
15 Foubister, A. J.; Wright, B. J. Chem. Soc. PerUn Trans. /, 1985, 2577. 

A 5 L 3-neck round bottom flask was charged with L-serine (3 1 3 g, 3.0 mol) 
and 2N sodium hydroxide solution (1 .5 L). Stirring was begun and benzaldehyde 
(322.4 g, 3.0 mol) added. After 15 minutes at room temperature the solution was 

20 cooled to 5 °C and sodium borohydride (35.0 g, 0.93 mol) was added in small portions 
so as to maintain the temperature below 10 ^^C. Once the addition was complete the 
solution was allowed to warm to room temperature and stir for 2 h. At this point, a 
second portion of benzaldehyde (322.4 g, 3.0 mol) was added and the solution stirred 
for 15 minutes. The solution was cooled to 5 **C and sodium borohydride (35.0 g, 

25 0.93 mol) added, again maintaining the temperature below 1 0 ^C. The reaction 

mixture was then warmed to room temperature and stirred for 2h. Diethyl etiier (1 L) 
was added, the solxition stirred 5-10 minutes and the ether layer separated* The pH of 
file aqueous layer was tiien adjusted to 6 with 37% hydrochloric acid. Filtration of the 
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10 



15 



,20 



resulting solids and recrystallization of the wet cake from water afforded 230 g (40 %) 
of («S)-(+)-JV-benzylserine after diying at 45 °C overnight. 

[a]25^ +4.8*^(0=1.0, 6MHC1). Mpt = 218-226 ^C. ^HNMR(D20): 5 = 7.54 (s, 5H), 
4.34 (d, /= 5.5 Hz, 2H), 4.02 (q, /= 3.0 Hz, 2H), and 3.75 ppm (t, J= 4.4 Hz, IH). 

F. Preparation of (i^-(+)-4-Benzylmorpholm-5-one-3--carboxyIic acid 



This material was prepared by the procedure reported in Brown, G. R.; 
Foubister, A. J.; Wright, B. 1 Chenu Soa PerMn Trans. J, 1985, 2577. 

A 5 L 3-neck round bottom flask was charged with (jS)-(+)-iSr-benzylserine 
(229 g, 1.17 mol), sodium hydroxide (58.7 g, 1.47 mol), and water (1 L). The 
resulting solution was cooled to 0 and chloroacetyl chloride (170.4 g, 1.5 mol) 
added dropwise at a rate to maintain the temperature below 4 ^C. After additioia was 
complete the reaction was stilted at 0 for 30 minutes. The cold bath was then 
removed and a solution of 30% sodium hydroxide (350 inL) added. An exotherm was 
observed and the reaction temperature reached 29 The reaction mixture was 
further heated to 33 and maintained at this temperature for 2 hours. Cooling to 
room temperature followed by acidification to pH 1 with 37% hydrochloric acid 
resulted in the fotnotation of a thick white precipitate, v^ch was isolated by filtration. 
The filter cake was slurried in acetonitrile (1 L), filtered, and the filtrate concentrated. 
Drying of the resulting solid afforded 68.1 g (25%) of (iS)-(+)-4-benzyhnorpholia-5- 
one-3-carboxylic acid as a crystalline white solid. 



[a]25^ +52.3°(c=1.2,MeOH). Mpt= 173-177 °C. ^HNMR(DMS0-i4): 5 = 7,31 (s, 
5H), 5.25 (d, J= 15.3 Hz, IH), 4.18 (m, 3H), and 3.88 ppm (m, 3H). 
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G. 



(ii!)-(-)-4-Benzyl-3-hydroiganethylmorpholm 



HO, 




•HCl 

Ph 



5 



This material was prepared by the procedure reported in Brown, G. R.; 
Foubister, A, J.; Wright, B. 7. Chem. Soc, PerUn Trans. /, 1985, 2577. 

A 5 L 3-neck flask was charged with (iS)-(-f)^-ben2yhnorpholin-5-one-3- 

10 carboxylic acid (102 g, 0.43 mol), triethylamine (53.3 g, 0.53 mol) and THF (LO L). 
The solution was cooled to 0 °C and a 2M solution of borane dimethyl sulfide 
complex in THF (1 .6 L, 3.20 mol) added dropwise to die reaction flask. The reaction 
initially exothermed to 12 and rapid effervescence was observed. Once 
approximately 300 mL of the solution had been added, the temperature stabilized at 6 

15 °C and effervescence ceased. The remaining solution was added over 1 .5 h, 
maintaining the temperature at 5-6 °C. The solution was then warmed to room 
temperature and brou^t to reflux. After 6 hours at reflux the reaction was cooled to 
room temperature and then placed in an ice/salt bath. Water (600 mL) was added 
drop-wise at a rate as to maintain the temperature below 10 *^C. Again r^id 

20 effervescence was observed The reaction solution was then concentrated and a 2N 
solution of sodium hydroxide (1 L) added. Extraction with ethyl acetate (3x1 L), 
drymg over MgS04, filtration and concentration gave a yellow oil. This oil vras taken 
up in ethanol (2 L) and 37% hydrochloric acid (200 mL) slowly added. The addition 
of acid resulted in an exotherm to 45 and rapid effervescence was observed. After 

25 sittingforapproximately iO minutes, a white precipitate began to for^^ The mixture 
was cooled at 4 ®C for 3 h and the solids filtered. The filter cake was washed with 
ethanol (50 mL) then dried under vacuum overnight. This afforded 78.7 g (76%) of 
(J?)-(-)-4-ben2yl-3-hydroxymethylmorpholine hydrochloride, which was used without 
further purification. 
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15 



20 



25 



[a]25° -14.0° (c-0.15, MeOH). Mpt = 228-230 °C. NMR (CD3OD): 5 = 7.52 (m, 
5H), 4.85 (d, J= 13.0 Hz IH), 4.21 (m, 2H), 4.00 (m, 2H), 3.66-3.88 (m, 3H), 3.46 
(m, IH) and 3,20 ppm (m, 2H). 

EL Preparation of (j()-(-)-3-HydroxymethyImorpholiiie-4-carbor)rIic acid tert- 
Butyl ester 



(S)-(-)-4-Benzyl-3-hydroxymethylmorpholme hydrochloride (35.0 g, 0.144 
mol) was added to a mixture of ethyl acetate (250 mL) and 2N sodium hydroxide 
solution (200 mL) and the mixture rapidly stirred for 15 minutes. The ethyl acetate 
layer was then separated, dried (MgS04) and filtered. A 500 mL Parr flask was then 
charged with di-rerr-butyl dicarbonate (32.0 g, 0.151mol) and the above filtrate. The 
flask was then purged with nitrogen and palladium on carbon (1 .50 g, 50% wet, 5% 
palladium) added. The mixture was then hydrogenated at 45 psi of hydrogen until 
uptake ceased (2-3 h). Filtration of the mbcture through a pad of celite and 
concentration of the filtrate gav^ ^)-(-)-3-hydroxymethyl-morpholine-4-carbo5cylic 
add ferr-butyl ester in quantitative yield. NMR analysis of tihis material revealed 
the presence of approximately 5% di-fer^-butyl dicarbonate. This impurity did not 
appear to affect subsequent chemistry and the material was used without fiirther 
purification. 

[a]25^ -56.2° (c = 1.0, MeOH). Mpt = 78-80 "^C and 208-240 °C (two endothermic 
events). ^HNMR: 5 - 3.71-3.97 (m, 5H), 3.41-3.58 (m, 2H), 3.15 (m, IH), 2.61 (t, J 
= 5.3 Hz, IH), and 1 .47 ppm (s, 9H). 

(S)-(+)-3-hydroxymethyImorpholine-4-carboxylic acid /^r/-butyl ester was 
prepared in similar fashion starting firom D-serine and was obtained as a white solid. 




Boc 
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[a]25^ 58.3^ (c = 1.0, MeOH). Mpt = 77-79 °C. NMR: 5 = 3.71-3.97 (m, 5H), 
3.41-3.58 (m, 2H), 3.15 (m, IH), 2.61 (t, J= 5.3 Hz, IH), and 1.47 ppm (s, 9H). 

5 L Preparation of 3-[[[[[5-ethyl-4-[[l-(phenylmethyI)-lJ5r-mda2ol-5- 

yl]ammo]pyrrolo[24-:/][l»2,4]triazm-6-yl]ainino]carbonyl]oxy]methyQ 
morpholinecarbosylic acid, (35)- l,lHlimethylethyI ester 




A 500 mL roimd bottomed flask was charged with dioxane (200 mL), 4-(l - 
ben2yl-lH-inda2X)l-5-ylainino)-5-ethylpyrrolo[2,l-f][l,2,4] tria2ine-6-carboxylic acid 
(14.6 g, 35.5 mmol), diphenylphosphoiyl azide (12.1 g, 41.8 mmol), triethylamine 
(4.40 g, 43.0 mmol.) and powdered 4A molecidar sieves (50 g) and the resulting 

15 suspension heated at 50 for 4 hours. The temperature was then raised to 80 °C and 
/er/-butyl (i?)-(-)-3-hydroxy-methylmorpholine-4-carboxylate (15.1 g, 67.7 mmol) 
added. Heating was continued for an additional 4 hours. The reaction mixture was 
then cooled, jSltered througjbi a celite pad and the filtrate concentrated under reduced 
pressure. Purification of the residue by silica gel chromatography, eluting with 1 : 1 

20 hexanes/etiiyl acetate, afforded 14.0 g (63%) of 3-[[[[[5-ethyl-4-[[l-(phenyhnethyl)- 
l/f-indazol-5-yl]aimno]pyiiolo[2,l«:^[l^,4]triazin-6-yQ 
4-moipholinecarboxylic acid, (35)- 1,1-dimetiiylethyl ester as a >;^diite solid 

HPLC: Rt = 13,8 min. *HNMR: 5 = 8.05 (s, 2H), 7.92 (s, IH), 7.06-7.47 (m, 8H), 
25 6.41 (bs, IH), 5.60 (g, 2H), 4.39 (m, 3H), 3,85 (m, 3H), 3.60 (m, IH), 3.48 (m, IH), 
3.23 (m, IH), 2,84 (q, J= 7.7 Hz, 2H), 1 .44 (s, 9H), and 1 .36 ppm (t, J= 7.6 Hz, 3H). 
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J. Preparation of [5-ethyl-4-[[(l-phenylmethyI)-lH-mdazol-5- 

yl]amino]pyrrolo[2,l-f|[l,254]tria2in-6-yl]-carbamic acid, (3S)-3- 
morpholinylmethyl ester, monohydrochioride 



5 




3-[[[[[5-e%l-4-[[l-(phenylmethyl)-l//'-mdazol-5-yl]aiim 
/|[l,2,4]Mazin-6-yl]ainino]carbonyl]oxy]methyl]-4-moiphoM acid, (35)- 

1,1-dimethylethyl ester (14.0 g, 22.3 mmol) was dissolved in methylene chloride (250 

10 mL) and treated with trifluoroacetic acid (40 mL). The resulting solution was stirred 
for 18 h, then neutralized by the addition of saturated aqueous sodium carbonate. The 
organic phase was separated and dried over magnesium sulfate. Filtration and 
concentration of the filtrate gave 1 1 .4 g of [5-ethyl-4-[[(l-phenylmethyl)-lH-indazol- 
5-yl]ainino]pyrrolo[2 J-fl[l,2,4]triazin-6-yl]-carbamic acid, (3S)-3- 

15 morpholinylmethyl ester as a yellow oil. This material was re-dissolved in methylene 
chloride (100 mL) and treated with IM hydrochloric acid in ether (21.7 mL, 21.7 
mmol). The solution was stirred for 30 min then concentrated xmder reduced pressure. 
Drying of the residue under high vacuum (0.5 mmHg) overnight afforded 1 1 .6 g 
(92%) of [5-ethyl-4-[[(l-phenyhnethyl)4H-indazol-5-yl]ammo]pyrrolo[2,l- 

20 f| [1 ,2,4]triazin-6-yl]-carbandc acid, (3S)-3-morpholinylmethyl ester hydrochloride as 
an ofT-white solid. 

[a]25°+6.7^(c = 0.1,MeOH). Mpt = >300'*C. HPLC: Rt = 9.95 min. ^HNMR 
(DMSO-4): 5 = 9.9 (bs, 2H), 9.47 (bs, IH), 8.84 (bs, IH), 8.15 (s, IH), 7.49-7.98 (m, 
25 4H), 7.34 (d, J= 2.1 Hz, IH), 7,23-7.31 (m, 5H), 5.69 (s, 2H), 4.33 (d, J- 5.2 Hz, 
2H), 3.60-4.03 (m, 5H), 3.10-3.29 (m, 4H), and 1.16 ppm (t, J- 7.3 Hz, 3H). m/z = 
527 (M+H)" 
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The compounds shown in Table 1 were sythesized using the general 
proceedure outlined for Example 1. 

5 Table 1 




ExJ 




Compound Name 


1 [M+H] 


1 HPLC 
Ret 
Time 
1 (min) 


2 




[4-(l-Benzyl-lH-mda2ol-5- 
ylamino)-5-efliyl-pyrrolo[2,l- 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid benzyl ester 


518 


1.71' 


3 




[4-(l-Benzyl-lH-indazol-5- 
ylamiiio)-5-eliiyl-pyrrolo[2,l- 
fl [1 ,2,4]triaziii-6-yl]-carbainic 
acid 2-imidazol-l-yl-ethyl ester 


522 


9.89 


4 




[[4-(l-BenzyI-lH-indazol-5- 
ylamino>5-etiiyl-pyirolo[2, 1 - 
fI[l,2,4]triazin-6-yl]-carbaniic 
acid 2-(2-metiiyl-imida2X)H- 
yl)-ethyl ester 


536 


1.26' 


5 




[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
fl[l ,2,4]triazin-6-yl]-carbainic 
acid 2-piperidin-l-yl-ethyl ester 


539 


11.02 


6 


(CH2)3-| 


[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyiTolo[2, 1 - 
fI[l,2,4]triazin-6-yl]-carbamic 
acid 3-pyridin-3-yl-propyl ester 


547 


12.34 


7 


(CH2)3-| 


[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f| [ 1 ^,4]tria2in-6-yl] -carbamic 
acid 3-pyridin-4-yl-propyl ester 


547 


10.59 
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Ex.# 




1 Compound Name 


|M+H] 


HPLC 1 
Ret 

Time 
(nun) 


8 




[4-(l-Ben2yl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo [2, 1 - 
fin 41tria7in-^-vll-carbarnic 
acid pyridin-4-ylmethyl ester 


519 


10.32 


9 


O^^N-(CH2)2-| 


[4-(l-Benzyl-lH-mdazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
fl[l,2,4]triazm-6-yl]-carbamic 

CUULVL i6» XlXWXl/lXWJLLLlT^^jrX''^l4JlJf X 

ester 


541 


12.27 


10 


\ 


[4-(l-Benzyl-lH-mdazol-5- 
ylamino)-5-etiiyl-pyrrolo[2,l- 

acid l-methyl-lH-imidazol-2- 
ylmethyl ester 


522 


10.10 


11 


'0'\/CH2)2-i 


[4-(l-BeB2yl-lH-mdazol-5- 
ylamino)-5-ethyl-pyn'olo[2, 1- 

acid 2-pyridin-4-yl-ethyl ester 


533 


9.90 


12 


Me-N N— (CH2)2— ? 


[4-(l-Benzyl-lH-mdazol-5- 
ylamrQo)-5-ethyl-pyrrolo [2, 1 - 

acid 2-(4-methyl-piperazin-l- 

yl)-ethyl ester 


554 


9.54 


13 




[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyi-pyrrolo [2,1- 

■fin 9 41'fTia7in-^-.vll-pn"rhmnif* 

acid 2-pyridin-3-yl-ethyl ester 


533 


10.33 


14 


Me-N^ ^— (CH2)2— { 


[4-(l-Ben2yHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f][l,2,4]triazin-6-yl]-carbamic 

flrjH 9-n -mfttlTvl-T)i"npTidi'n-4— 

ClwX\X ^ 1 X XXlwIXiyX LIXL/wXX^I 11 I^T^ 

yl)-ethyl ester 


553 


10.57 


15 


N^N^(CH2)3-| 
Me ^ 


[4-(l-Benzyl-lH-mda2pl-5- 
ylaiiiino)-5-ethyl-pyrrolo[2, 1 - 
f|[i;2,4]triazinr6-yl]-carbamic 
acid 3-(2-methyl-iinidazol-l- 
yl)-propyl ester 


550 


10.41 


16 




[4-(l-Benzyl-lH-mdazol-5- 
ylamiiio)-5 -ethyl-pyrroIo[2, 1 - 
fj [1 ^,4]triazin-6-yl] -carbainic 
acid l-metiiyl-piperidin-4- 
ylmeHiyl ester 


539 


10.21 
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Compound Name 


[M+H] 


1 HPLC 
Ret 
Time 
(min) 


17 




[4-(l-Benzyl-lH-indazol-5- 
yIammo)-5-ethyl-pyrrolo [2,1- 
f] [1 ,2,4]triazin-6-yl]-caibamic 

acid '?-C4-metlivl-ninera7iTi-1 - 

yl)-propyI ester 


568 


9.53 


18 


i-Pr2N-{CH2)2 — ^ 


[4-(l-Ben2yl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1- 
f] [1 ,2,4]triazin-6-yl]-carbainic 

ester 


555 


10.77 


19 




[4-(l-Ben2yHH-indazol-5- 
ylainino)-5-ethyl-pyrroIo[2, 1 - 
f] [ 1 ,2,4]tria2dn-6-yl]-carbainic 

ctli^lU. D "pipci lULill" i -jr 1 pi J * 

ester 


553 


10.55 


20 




[4-(l-BenzyHH-mdazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ,2,4]triazin-6-yl]-carbamic 

0_/1im^'t'1ii7lsiTniTi/\_^flit/1 

ester 


499 


9.97 


21 




[4-(l-BenzyHH-indazol-5- 
ylammo)-5-ethyl-pyn:olo[2,l- 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid 3-dimethylainino-propyl 


513 


10.10 


22 




[4-(l-Benzyl-lH-mdazol-5- 
ylainino)-5-ethyl-pyrrolo[2,l- 
f] [1 ,2,4]tria2m-6-yl]-carbaimc 

ariH 9-ri -r? 9 9-trifliinm- 

ClV/lVJ- ^ 1 J. I ^j^jX* LllJ-lLlVJiVJ 

acetyl)-piperidin-4-yl]-ethyl 
ester 


635 


14.53 


23 




[4-(l-BenzyHH-mdazol-5- 
vlaminoV5-ethvl-nviTolor2 1- 

y Xf 1 1 1 1 1 1 l\J 1 ^ WU.JLYJL L/ YXX V!.^! ^} X 

fl[lA4]tria2dn-6-yl]-carbamic 
acid 2-piperidin-4-yl-efliyl ester 


539 


10.43 


24 


HN N— I 


[4-(l-Benzyl-lH-indazol-5- 
yIamino)-5-ethyI-pyiroIo[2,l- 
f] [1 ,2,4]triaziii-6-yl]-carbamic 
acid 2-piperazin-l-yl-ethyl ester 


540 


9.37 


25 




[4-(l-Benzyl-lH-indazol-5- 
ylamiiio)-5-ethyI-pyTrolo[2,l- 
f|[l ^,4]triazin-6-yl]-carbamic 
acid 3-piperazin-l-yl-propyl 
ester 


554 


9.51 
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Compound Name 


[M+H] 


HPLC 
Ret 

Time 
(min) 


26 




[4.(l.Benzyl-lH-mdazol-5- 
ylainmo)-5-etliyl-pyn:olo[2, 1 - 
f| [ 1 ^,4] triazin-6-yl]"Carbamic 

flPiH ^-tivrrnliHin-l -v1-f*tVivl 

aV/lU. Z< JL/jrlA\JJJLUJULL X j L^^VLxj 1. 

ester 


525 


10.34 


27 




[4-(l-BenzyHH-mdazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ,2,4]tria2an-6-yl]-carbamic 

aHd %n 9 lltriflTnl-l-vl-pthvl 

a\^l\l Ar"*!^! f^fJJ ILlaJMV' 1 "jrl"%5lliy 1 

ester 


523 


11.07 


28 


Cn-^(CH2)3_^ 


[4-(l-BenzyHH-mdazol-5- 
ylajQQino)-5-etiiyl-pyrrolo[2,l- 
Q [1 »2,4]triazin-6-yl]-carbamic 
dcici 1 J jUiazoi- 1 -yi-propyi 
ester 


537 


11.27 


29 


Vn-(CH2)3-^ 


[4-(l-BenzyHH-mdazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
f] [1 ,2,4]triazm-6-yl]-carbamic 

oClQ. ^,*rJIIlaZ01- i "yi-piopyi 

ester 


537 


10.78 


30 




[4-(l-Benzyl-lH-mdazol-5- 
ylainino)-5-ethyl-pyrrolo[2,l- 
f] [1 ,2,4]triazin-6-yl]-carbaiiiic 
dC/iu. ^*^uLuiciiiyidTninO"Cixioxy 
ethyl ester 


544 


9.89 


31 




[4-(l-Benzyl-lH-mda2ol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f| [l,2,4]triazin-6-yl]-carbamic 
acid S-imidazoH-yl-propyl 


536 


10.19 


32 




[4-(l-Beiizyl-lH-mdazol-5- 
ylaniino)-5-ethyl-pynolo [2,1- 
f] [1 ,2,4]triazin-6-yl]-carbamic 
acid 3-[l-<2,2>trifluoro- 
acetyl)-piperidin-4-yl]-propyl 
ester 


649 


14.90 


33 


HN N— ^ 


[4-(l-Benzyl-lH-mdazoI-5- 
ylanmio)-5-ethyl-pyrrolo [2, 1 - 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid 2-(2-piperazin-l-yl- 
ethoxy)-ethyl ester | 


584 


9.48 



-41- 



wo 2004/054514 



PCT/US2003/039542 



ExJ 




Compound Name 


[M+H] 


HPLC 
Ret 

Time 
(nun) 










34 


^N^N-(CH2),_S 


[4-(l-BeiizyHH-inda2ol-5- 
yIamiao)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ^,4]triazm-6-yl]-carbamic 
acid 3-[4-(2^,2-trifluoro- 
acetvl Vninerazin- 1 -vn-nroDvl 
ester 


650 


11.03 


35 


HN^^^^{CH2)3-| 


[4-(l-BenzyHH-mdazol-5" 
ylami2io)-5-ethyl-pyrrolo[2,l- 
f) [1 ,2,4]tria2m-6-yl]-carbamic 
acid 3-piperidin-4-yl-propyl 


553 


10.70 


36 


o 


[4-(l-BenzyMH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
g [1 ^,4]triazin-6-yl]-carbamic 

acetyl)-piperazin-l-yl]-ethyl 
ester 


636 


11.13 


37 




[4-(l-Benzyl-lH-indazol-5- 

vl iJin 1 T\ f\\^ ^ -^"flrvl — T>VTrr\l f\ r*7 1 — 
yk<XLxX3JJxj J^J~di±y l~py LL\Jl\J]j£*, 1 ~ 

f| [1 j2,4]triazin-6-yl]-carbamic 
acid piperidiii-4-ylmethyl ester 


525 


10.21 


38 




[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo [2, 1 - 

fin 9 4rltri;i'7in-^-vn-rifirHflTnTC 

acid 2-piperidin-l-yl-ethyl ester 


538 


9.84 


39 




[4-(l -Benzyl- lH-indazol-5- 

ylamino)-5-ethyl-pyrrolo[2,l- 
fin 9 41tria7in-6-vll'-carbaiTiic 

XJ i^Xyib^n^juxcu^xxx^^ jrxj^i^ciXL/cmiiv/ 

acid 2-[l^,4]triazoH-yl-efliyl 
ester 


523 


10.58 


40 




[4-(l-Ben2yHH-indazol-5- 
ylaniino)-5-ethyl-pyiTolo [2, 1 - 
firi^ 41triazui-6-vn-carbamic 
acid 2-pyrazol-l-yl-e1iiyl ester 


522 


11.76 


41 




[4-(l-Benzyl-lH-mdazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1- 
f| [1 ^,4]tiiazin-6-yl]-carbamic 
acid 2-(2-amiiio-ethoxy)-etiiyl 
ester 


515 


9.88 


42 




[4-(l-BenzyI-lH-indazol-5- 
ylamiiio)-5-ethyI-pyirolo[2,l- 
fI[l^,4]triazin-6-yl]-carbamic 
acid 2-(2-methoxy-etli03qr)- 
ethyl ester 


530 


11.67 
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Compound Name 


[M+H] 


HPLC 
Ret 
Time 
(min) 


43 




[4-(l-BeiizyHH-indazol-5- 
ylammo)-5-ethyl-pyrrolo[2, 1- 
f] [1 ,2,4]triazm-'6-yl]-carbamic 
acid 3-pyrazoH-yl-propyI ester 


536 


12^4 


44 


Me 


[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f|[l ,2,4]triazin-6-yl]-carbamic 
acid 2-[(2-methoxy-ethyl)- 
methyl-amino]-ethyl ester 


543 


10.21 


45 




[4-(l-BenzyMH-indazol-5- 
ylaimno)-5-ethyl-pyrroIo [2, 1 - 
f| [1 ,2,4]triazm-6-yl]-carbamic 
acid 3-morpholin-4-yl-propyl 
ester 


555 


10.12 


46 


NC 


[4-(l-Ben2yl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1- 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid 2-(4-isocyanomethyl- 
piperazin-l-yl)-ethyl ester 


579 


1.17^ 


47 


Me 


[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo [2, 1 - 
f) [1 52,4]triazin-6-yl]-carbamic 
acid 2-[(2-cyano-ethyl)-methyl- 
amino]-ethyl ester 


538 


10.50 


48 


MeO— ^ \ — / 


[4-(l-BeiizyHH-indazol-5- 
ylamiiio)-5-ethyl-pyrrolo[2, 1 - 
fj [1 ,2,4] triazin-6-yl]-carbamic 
acid l-(2-methoxy-etiiyl)- 
piperidiii-4-yimetiiyI ester 


583 


10.73 


49 




[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f] [l,2,4]triazin-6-yl]-carbaniic 
acid 2-[l-(2-methoxy-ethyl)- 
piperidin-4-yl]-ethyl ester 


597 


10.99 


50 




[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo [2, 1 - 
f| [l,2,4]triazin-6-yl]-carbamic 
acid 2-[(2-fluoro-ethyl)-mefhyi- 
amino]-etiiyI est©r 


531 


10.59 


51. 


F 


[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
fj [ 1 ,2,4]triazin-6-yl] -carbamic 
acid 3-[(2-fluoro-ethyl)-methyl- 
amino]-propyl ester 


545 


10.61 
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Compound Name 


[M+H] 


HPLC 
Ret 
Time 
(min) 


52 


Me-V ^(CH2)3— 1 


[4-(l -BenzyHH-indazol-S- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ,2,4]triazin-6-yl]-carbaxDic 
acid 3-(l-methyl-piperidm-4- 
yl)-propyl ester 


567 


11.16 


53 




[4-(l -Ben2yl- lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
Q [1 ,2,4]triaziii-6-yl]-carbamic 
acid 2-[4-(2-methanesulfonyl- 
ethyl)-pipera2in- 1 -yl]-etbyl 
ester 


646 


LIS"" 


54 




[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid 2-[4-(2-cyaiio-efhyl)- 
piperazin-l-yl]-ethyl ester 


593 


1.09^ 


55 




[4-(l-BeiizyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l - 
fj [1 ,2,4]tria2in-6-yl]-carbainic 
acid 2-[4-(2-methoxy-ethyl)- 
piperaziii-l-yl]-ethyl ester 


599* 


9.84 


56 


Me 


[4-(l-BeiizyHH-mda2ol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
fj [1 ,2,4]triazin-6-yl]-carbainic 
acid 3-[(2-methoxy-ethyl)- 
methyl-amino]-propyl ester 


557 


10.52 


57 




[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
fj [1 ,2,4]triazin-6-yl]-carbamic 
acid 3-(cyanomethyl-methyl- 
ainino)-propyl ester 


538 


11.02 


58 




[4-(l-Benzyl-lH-indazol-5- 
ylainino)-5-ethyl-pyrrolo[2, 1 - 
Q [1 ,2,4]triazin-6-yl]-carbamic 
acid 2-(cyanomethyl-methyl- 
amino)-ethyl ester 


524 


11.42 


59 


Me 0 

Me < 


[4-(l-BenzyHH-inda2ol-5- 
ylamino)-5-ethyl-pyirolo[2, 1 - 
fj [l,2,4]triazin-6-yl]-carbamic 
acid 3-[(2-methanesulfonyl- 
ethyl)-methyl-amino]-propyl 
ester 


606* 


10.37 
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60 




[4-(l-Ben2yl-lH-iiidazol-5-. 
ylainino)-5-ethyl-pyrrolo[2,l- 
f] [1 ,2,4]tria2m-6-yl]-<:arbamic 
acid 3-(4,4-difluoro-piperidin- 
l-yl>propyl ester 


589 


125' 


61 




[4-(l-Beiizyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
fj [ 1 ,2,4]triazm-6-yl] -carbamic 
acid 2-(4,4-difIuoro-piperidin- 
l-yl>etiiyl ester 


575 


123' 


62 


NC P 
.ile ^ 


[4-(l-Beiizyl-lH-indazol-5- 
ylamino)-5-ethyl-pyn:olo[2, 1 - 
fj [ 1 ,2,4] tria2in-6-yl] -carbamic 
acid 3-[(2-<jyano-ethyl)-methyl- 
amino]-propyl ester 


552 


10.52 


63 


Me s 


[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl~pyrrolo[2,l- 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid 2-[(2-methanesulfonyl- 
ethyl)-methyl-amiao]-ethyl 
ester 


591 


10.25 


64 




[4-(l-BenzyHH-iiidazol-5- 
ylamiiio)-5-ethyl-pyrrolo[2,l- 
fj [ 1 ,2,4]triazm-6-yl]-carbamic 
acid 2-[4-.(2,2,2-trifluoro-ethyl)- 
piperazin-l-yl]-ethyl ester 


622 


1.21' 


65 


0. /O > 


[4-(l-Benzyl-lH-iadazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
f] [1 ,2,4]triazin-6"yl]-carbamic 
acid 3-[cyanomethyl-(2- 
methanesulfonyl-ethyl)-ammo]- 
propyl ester 


630 


12.32 


66 




[4-(l-BenzyHH-indazol-5- 
ylatnino)-5-ethyi-pyrrolo[2,l - 
f] [ 1 ,2,4]tria2in-6-yl] -carbamic 
acid 2-[cyanomethyl-(2- 
methanesulfonyl-^thyl)-aimno]-- 
ethyl ester 


616 


1L56 


67 


NC ^ ^ 


[4-(l-BenzyHH-indazol-5- 
ylainino)-5-^thyl-pyirolo[2,l- 
f] [1 ,2,4]triazin-6-yl]-carbaimc 
acid 3-(4-cyanomethyl- 
piperazLa-l-yl)-propyl ester 


593 


1.19^ 
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68 


Me /— N N-(CH2)»-^ 

O II 

0 


[4-(l-Benzyl-lH-mda20l-5- 
ylaaiiBo)-5 -ethyl-pyrrolo [2, 1 - 
f] [ 1 ,2,4]triazin-6-yl] -carbamic 
acid 3-[4-(2-methanesulfoiiyl- 
ethyl)-piperazin- 1 -yl]-propyl 
ester 


660 


10.11 


69 


N-(CH2)3--| 
NC->^ > — f > 


[4-(l-Benzyl-lH-indazol-5- 
ylai3iino)-5-ethyl-pyiTolo[2,l - 
f| [ 1 ,2,4]triazin-6-yl]-carbamic 
acid 3-r4-f2-cvaiio-ethvlV 
piperazin-l-yi]-propyl ester 


607 


10.26 


70 




[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
fl[l,2,4]tria2ui'-6-yl]-carbamic 
acid 3-r4-f2 2 2-trifluoro-ethvlV 
piperazin-l-yl]-propyl ester 


636 


2.11^ 


71 




[4-(l-Benzyl-lH-iiidazol-5- 
ylamino)-5-et]iyl-pyrrolo[2,l- 
f| [1 ,2,4]triazin-6-yl]-carbamic 
acid 2-riH-imidazol-2-vlVethvl 
ester 


522 


10.09 


72 




[4-(l-Benzyl-lH-indazol-5- 
ylaniino)-5-ethyl"pyrrolo[2,l- 
f] [ 1 ,2,4]triazin-6-yl]-carbamic 
acid 2-f2-niethanesulfoiivl- 
ethylamino)-etliyl ester 


577 


10.14 


73 




[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ,2,4]triazin"6-yl]"Carbamic 
acid 1 -(2-cyaiio-ethyl)- 
piperidin-4-ylmetliyl ester 


578 


1.14" 


74 




[4-(l-Benzyl-lH-iiidazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ,2,4]tria2in-6-yl]-carbaiiiic 
acid l-cyanomethyl-piperidin-4- 

ylmethyl ester 


564 


1.25'* 


75 


HO— ^^N-(CH2)3-\ 


[4-(l-BenzyHH-indazol-5- 
ylaminb)-5-ethyl-pyirolo[2,l" 
£] [1 ,2,4]triazm-6-yl]-carbamic 
acid 3-(4-hydroxy-piperidin-l- 
yl>-propyl ester 


569 


9.94 
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76 


y u 
o 


[4-(l-BenzyHH-indazol-5. 
ylamino)-5-ethyl-pyirolo[2, 1- 
f|[l^,4]tria2iii-6-yl]-carbamic 
acid l-(2-me11iaiiesulfoiiyl- 
eliiyl>-pipaidin-4-ylmethyl 
ester 


631 


1.23* 


77 


rrr 


[4-(l -BenzyHH-indazol-5- 
vlatninoV5-ethvl-Dvrrolor2 1- 
f| [l,2,4]triazin-6-yl]-carbamic 
acid piperidin-2-ylmethyl ester 


525 


10.37 


78 




[4-(l-BenzyHH-indazol-'5- 
ylaiiiino)-5-ethyl-pyrrolo[2, 1 - 
■fl r 1 2 41 tri a2in-6-vll -carbami c 
acid piperidin-4-yl ester 


511 


10.07 


79 




[4-(l-BenzyHH-indazol-5- 
ylamino)-5-etiiyl-pyrrolo [2,1- 
firi 2 41triaziii-6-vn-carl)amic 

XI 1 X jjfify 1 1 U AClr il 1 1 \0j X\ wwU mill 1 H w 

acid lH-imidazol-2-yImethyl 

ester 


508 


10.17 


80 


cry 

N 
H 


[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
fin 2 41triaziii-6-vn-carbamic 
acid piperidin-3-yhnethyl ester 


525 


10.26 


81 




[4-(l -Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
f| [ 1 ^,4]triazin-6-yl] -carbaroic 
act d 3 -H H-imidazol-2-vlV 
propyl ester 


536 


10.17 


82 




[4-(l -Benzyl-lH-indazol-5- 
ylaniirio)-5-ethyl-pyrrolo [2, 1 - 
f][l^,4]1iiaziii-6-yl]-carbaimc 
acid 3-me1hanesulfonyl-propyl 

ester 


548 


11.52 


83 


H ^ 


[4-(l-BenzyHH-mdazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f|[l^,4]triazin-6-yl]-carbamic 
acid 3-(2-methanesuifonyl- 
ethylarQino)-propyl ester 


591 


10.27 


84 


H 


[5-ethyl-4-[[(l-phenylmethyl> 

lH-iadazol-5- 

yl]amino]pyrrolo[2,l- 

f| [1 ,2,4]triaziii-6-yl]-carbamic 

acid, (2R)-2-pyrrolidinylmethyl 

ester 


511 


1.21-' 
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85 


OA 

H ^ 


[5-ethyl-4-[[(l-phenylmethyl)- 

lH-indazol-5- 

yl]axmiio]pyrrolo[2, 1- 

Q [ 1 ,2,4]triazin-6-yl]-carbamic 

acicL f2SV2-nviToHdinvlmefhvl 

ester 


511 


1.21^ 


86 




[4-(l-BenzyMH-iiida2ol-5- 
ylammo)-5-e11iyl-pyrrolo[2,l- 
f] [ 1 ,2,4]triazm-6-yl]-carbamic 
flHd ^-iTiethane^nilfnTivl-ethvl 
ester 


534 


11.33 


87 


H 


[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2, 1 - 
f| [ 1 ,2,4]lriazin-6-yl] -carbamic 

af*i/1 ^^»v^lTl^Mn^'f'llvl-^^fTl^n^^— 
ethyl ester 


510 


10.19 


88 




[4-(l-Benzyl-lH-mdazol-5- 
ylamino)-5-etiiyl-pyrrolo[2, 1 - 
f] [1 ,2,4]triazm-6-yl]-carbamic 
acid 3-(cyanomethyl-ammo)- 


524 


10.27 


89 




[4-(l-Benzyl-lH-indazol-5- 
ylanmio)-5-ethyl-pyrrolo[2, 1 - 
f] [1 ^,4]triazin-6-yl]-carbamic 
acid 3-(l,l-dioxo-116- 
tbiomorpholin-4-yl)-propyl 
estar 


603 


1.15' 


90 




[4-(l-Benzyl-lH-mdazol-5- 
ylainino)-5-ethyl-p)TTolo [2, 1 - 
fl[i;2,4]triazin-6-yl]-carbainic 
acid 3-(4-oxo-pipOTdin-l-yl)- 
propyl ester 


567 


l.ir 


91 


^ F Me 


[4-(l-Benzyl-lH-indazol-5- 
ylainino)-5-ethjd[-pyiTolo[2,l- 
f] [1 ;2,4]triazin-6-yl]-carbainic 
acid 2-[(2^-difluoro-ethyl)- 
methyl-amino]-ethyl ester 


549 


10.44 


92 


Cry 


[5-ethyI-4-[[(l -phenylmethyl)- 

lH-indazoI-5- 

yl]amino]pyrrolo[2, 1 - 

fl[l ^,4]tria2in-6-yl]-carbamic 

acid, (3R)-3-morpholinylmettiyl 

ester 


527 


10.06 
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[M+H] 
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Time 


93 




[5-ethyM-[[(l-phenylmethyl)- 

IH-indazol-S- 

yl]ainino]pyrroIo[2, 1 - 

fj [1 ,2,4]triazm-6-yl]-carbamic 

acid, 3-[(3S>3-hydroxy-l- 

■nvrrnlidinvll nronvl e<?ter 


555 


LIS'* 


94 




[5-ethyl-4-[[(l -phenylmethyl)- 

lH-indazol-5- 

yl]ammo]pyTroIo[2, 1 - 

f| [1 ^,4]triazin-6-yl]-carbamic 

aci^ 3-[(3S)-3-hydroxy-l- 

pipwiiUiiijriJ pJLupjrX coici 


569 


1.23^ 


95 


H 
H 


[5-ethyl-4-[[(l-plienylmethyl> 

lH-indazol-5- 

yl]ammo]pyrrolo[2,l- 

f|[l ,2,4]triazm-6-yl]-carbaniic 

acid, (3R)-3-pyrroIidinylmethyl 


511 


10.15 


96 




[5-ethyl-4-[[(l"phenylmethyl)- . 
lH-indazol-5- 
yl]amino]pyirolo[2, 1 - 
f|[l,2,4]triazin-6-yl]-carbamic 

pyirolidinyl] propyl ester 


555 


1.23^ 


97 




[4-(l-Benzyl-lH-iiidazol-5- 
ylamino)-5-ethyl"-pyrrolo [2, 1 - 
fJ [1 ,2,4]triazin-6-yl]-carbaimc 
acid l-methyi-piperidin-4-yl 


525 


10.25 


98 


H 


[5-et]iyl-4-[[(l-phenylmethyl)- 

IH-indazol-S- 

yl]ainmo]pyirolo[2,l- 

f] [1 ,2,4]triazm-6-yl]-carbaimc 

acid, [(2S)-l-methyl-2- 

jiyrrolidinyl] methyl ester 


525 


10.31 


99 


H 


[5-ethyl-4-[[(l -phenylmethyl)- 

IH-indazol-S- 

yl]amino]pyrrolo[2,l- 

f] [l,2,4]tria2iii-6-yl]-carbaniic 

acid, (2S)-2-morphoIinylmethyl 

ester 


527 


10.08 
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100 


H 


[5-e11iyl-4-[[(l -phenylmethyl)- 

IH-indazol-S- 

yI]ammo]pyrrolo[2, 1 - 

f] [1 ,2,4]triazin-6-yl]-carbamic 

acid, (3S)-3-pyrroKdinylmethyl 

ester 


511 


10.22 


101 




[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo [2, 1 - 
f] [1 ;2,4]triazm-6-yl]-carbaimc 
acid 1 -methyl- 1^2,3, 6- 
tetrahydro-pyridin-4-ylmethyl 


537 


10.34 


102 


cry 

N 
H 


[5-ethyl-4-[[(l-phenylmetliyl)- 

lH-indazol-5- 

yl]amino]pyrrolo[2,l- 

f| [1 ;2,4]triazin-6-yi]-carbainic 

acid r?R^-2-momholinvlmethvl 

ester 


527 


10.13 


103 




[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l - 
fin '2 41tria7in-6-vl1-carbanriic 
acid l-(2-cyano-ethyl)- 
piperidin-4-yi ester 


564 


10.58 


104 




[4-(l-BeiizyHH-indazol-5- 

ylamino)-5-ethyl-pyrrolo[2,l- 
f] [1 52,4]tria2ui-6-yl]-carbamic 
acid azetidiii-3-yl ester 


483 


10.01 


105 


^ n 


[4.(l-BenzyHH-indazol-5~ 
ylamino)-5-ethyl-pyrrolo[2,l- 
f] [ 1 ,2,4]triazin-6-yl] -carbamic 
acid l-(2-methanesulfonyl- 
ethyl)-piperidin-4-yl ester 


617 


10.48 


106 




[4-(l-Ben2yl-lH-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
f| [1 ,2,4]tria2in-6-yl]-carbamic 
acid l-cyanome11iyl-piperidiii-4- 
yl ester 


55Q 


11.13 


107 




[4-(l-Benzyl-lH-mda2ol-5- 

ylammo)-5-ethyl-pyrrolo[2, 1 - 
. f][l^,4]tria2dn-67yl]-carbamic 
acid l-isopropyl-piperidin-4-yl 
ester 


553 


10.71 
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108 




[4-(l-BenzyHH-indazol-5- 
ylainino)-5-ethyl-pym)lo[2,l- 
f| [1 ,2,4]1riazin-6-yl]-carbamic 

1 -'nTnnvl-r>inerif1iti-4—vl 

CLwlU X LyXV/L7Yl t^JLL^wlXVI 1 JX i YX 

ester 


553 


10.88 


109 




[4-(l-BenzyHH-indazol-5- 
ylainmo)-5-ethyI-pyrrolo[2,l- 

■fin 9 41triaTiTi-^i-v11-nflrhjiT¥iip 

XI 1 X j*Tj UXGLCJJLX^.f^jr IJ vkU, LlCUXtXw 

acid l-acetyl-piperidin-4-yl 
ester 


553 


11.33 


110 




[4-(l-Ben2yHH-mdazol-5- 
yianiiiiti ^- j-ciuyi"pyrruiO|z, i 
f| [1 ,2,4]triazin-6-yl]-carbainic 
acid l-ethyl-piperidin-4-yl ester 


539 


10.24 


111 




[4-(l-Benzyl-lH-indazol-5- 

jriaillllivJ y"*^""CUxy l"PjrXl01\J \j£,y 1 

fl [1 ,2,4]triazin-6-yl] -carbamic 
acid l-allyl-piperidin-4-yl ester 


551 


10.48 


112 




[4-(l-BenzyHH-indazol-5- 
ylaiiuno)-5-etliyl-pyrrolo [2,1- 

IJ |_ 1 >^,*tJ CQoZUl-O-y IJ-CdTudlXllo 

acid tetrahydro-pyran-4-yl ester 


512 


1226 


113 


HO— ^ ^ ^ 


[4-(l-Ben2yl-lH-iiidazol-5- 
ylamiiio)-5-ethyl-pyrrolo[2, 1 - 
f|[l,2,4]triazin-6-yl]-carbainic 
acid l-(2-hydroxy-ethyl)- 


555 


10.17 


114 


1 

Me 


[5-ethyl-4-[[(l -phenyhnethyl)- 
lH-indazol-5- 
yl]amino]pyrrolo [2, 1 - 
f|[l^,4]triazin-6-yl]-carbamic 
acid. rr3RVl-methvl-3- 

ClvXUy II./XXI X XXXwLXXj^X »J 

pyrroUdinyl] methyl ester 


525 


10.43 


115 


MeO— ^ ^ — ^ ? 


[4-(l-Benzyl-lH-mdazol-5- 
ylamino)-5-efli;^-pyirolo[2, 1- 
f] [1 ,2,4]triazin-6-yl] -carbamic 
acid l-(2-methoxy-ethyl)- 
piperidin-4-yl ester 


569 


10.63 


116 


-OS 


[4-(l-Benzyl-lH-mdazol-5- 
ylamino)-5-ethyl-pynx)lo[2,l - 
f][l^,4]triazin-6-yl]-carbamic 
acid piperidin-4-yl ester 


497 


9.75 
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[M+H] 


HPLC 
Ret 
Time 


117 




[4-(l-Benzyl-lH-indazol-5- 

ylainino)-5-ethyl-pyrrolo[2,l- 
fl[l^,4]triazm-6-yl]-carbamic 
acid l-(2-methoxy-ethyl)- 
azfitidin-3-v1 ester 


541 


10.34 


118 


MeO — / ^ c 

V- N ) > 


[4-(l-Benzyl-lH-indazol-5- 
ylamino)-5-ethyl-pyrroIo[2, 1 - 
f| [1 ,2,4]triazm-6-yl]-carbaraic 
acid l-(2-methoxy-l- 

mptlir^ Yvm pfTi vl-f*tn vl ^- 

piperidin-4-yl ester 


613 


11.13 


119 




[4-(l-Benzyl-lH-indazol-5- 
ylainiiio)-5-ethyl-pyrroIo[2, 1- 
fl[l^,4]tria2in-6-yl]-carbanric 

piperidin-4-yl ester 


583 


11.40 


120 




4-[4-(l-BenzyHH-indazol-5- 
ylamino)-5-ethyl"pyrrolo [2,1- 
f][l,2,4]triazin-6- 

carboxylic acid melhyl ester 


569 


12.71 


121 


O / y 2 


[4-(l -Benzyl- 1 H-indazol-5- 
ylamino)-5-ethyl-pyrrolo[2,l- 
fI[l,2,4]triazin-6-yl]-carbainic 
acid l-(2-hydroxy-acetyl)- 
piperidin-4-yl ester 


569 


10.8S 


122 


Me 


4-[4-(l-Benzyi-lH-indazol-5- 
ylainino)-5"ethyl-pyrrolo[2,l- 
f][l,2,4]1riazin-6- 
ylcarbamoyloxy]-piperidine- 1 - 
carboxylic acid 1-acetoxy-ethyl 
ester 


641 


13.43 


123 


Me 
O 


4-[4-(l-BenzyHH-indazol-5- 
ylainino)-5-ethyl-pyrrolo[2,l- 
f][l,2,4]triazdn-6- 
ylcarbamoyloxy] -piperidine- 1 - 
carboxylic acid 1-acetoxy-l- 
methyl-ethyl ester 


655 


13.75 


124 




[4-(l-BenzyHH-indazol-5- 
ylaxaino)-5-ethyl-pyrrolo[2,lr 
f| [ 1 ,2,4]tria2in-6-yl] -carbamic 
acid l-hydroxy-piperidin-4-yl 
ester 


527 


10.33 
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125 




[5-ethyl-4-[[(l-phenylmethyl)- 

lH-mdazol-5- 

yl]amino]pyrrolo[2, 1 - 

f| [1 ,2,4]triazirL-6-yl]-carbamic 

acid, trans-4-aiiimocyclohexyl 

ester 


525 


10.15 


126 


HN-^ T 


[5-ethyM-[[(l-pheiiylmethyl)- 

lH-indazol-5- 

yl] amino]pyrrolo [2, 1 - 

f] [1 ,2,4]triazin-6-yl]-carbaimc 

acid, (3R)-3-piperidinyl ester 


511 


10.08 


127 


O 

// 


4.[4.(l.BenzyHfrindazol-5- 

ylaniino)-5-etiiyl-pyrrolo[2,l- 
f][l,2,4]triazin-6- 
ylcarbamoyloxy]-piperidine-l - 
carboxylic acid 5-methyl-2-oxo- 
[l,3]dioxol-4-ylmethyl ester 


667 


13.36 


128 




[5-ethyl-4-[[(l-phenylmethyl)- 

lH-iadazol-5- 

yl]amino]pyrrolo[2,l- 

f| [1 ^,4]triazin-6-yl]-carbaixiic 

acid, (3S)-3-piperidinyl ester 


511 


10.13 


129 




[5-ethyl-4-[[(l-phenylmethyi)- 

lH-indazol-5- 

yl]amino]pyrrolo[2,l~ 

f| [1 ,2,4]triazin~6-yl]-carbaiiiic 

acid, cis-4-aininocyclohexyl 

ester 


525 


10.14 


130 


/ V \H 


[5-ethyM-[[(l -phenylmethyl)- 

lH-indazol-5- 

yl]amino]pyirolo [2, 1 - 

f| [1 ,2,4]triazm-6-yl]-carbamic 

acid, (2R,4R)-2 - 

(hydroxyme1hyl)-4-piperidinyl 

ester 


541 


9.89 


131 


^OH 


[5-ethyl-4-[[(l-phenylmethyl)- 

IH-indazol-S- 

yl]araino]pyirolo[2, 1 - 

fj [1 ,2,4]triazin-6-yl]-carbaimc .. . 

acii (2S>2 -(hydroxymethyl)- 

4-piperidinyl ester 


541 


9.85 
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Ex.# 




Compound Name 1 


[M+H] 


HPLC 1 
Ret 
Time 
(min) 


132 




[5-ethyl-4-[[(l-phenylmetliyl)- 

lH-indazol-5- 

yl]amino]pyrrolo[2, 1 - 

Q [ 1 ^,4]triazin-6-yl3 -carbamic 

acid, cis-4- 

(aminomethyl)cyclohexyl ester 


539 


10.47 


133 




[5-ethyl-4-[[(l-phenylmethyl)- 

lH-indazol-5- 

yl]amino]pyrrolo[2, 1 - 

f|[l ,2,4]triazin-6-yl]-carbamic 

acid, cis-4-amino-4- 

metlivlcvclohexvl ester 


539 


10.32 


134 


^NH 


[5-ethyl-4-[[(l-phenyImethyl)- 

lH-indazol-5- 

yl]amino]pyrrolo[2,l- 

fl[l,2,4]triazin-6-yl]-carbamic 

acid, [(2R,4RH-(hydroxy-2- 

piperidmyllmelhylester 


541 


9.71 


135 




[5-ethyl-4-[[(l-phenylmethyl)- 
lH-indazol-5- 
yl]amino]pyrrolo[2, 1 - 
f][l,2,4]triazin-6-yl]-carbaimc 
acid, traiis-4- 

(aminometiiyl)cyclohexyI ester 


539 


10.56 



Unless oflierwise indicated, HPLC Retention Times were determined using a 
Hypersil BDS CIS column with a 15 minute gradient time. 'YMC TurboPack Pro 
column wi& a 2 minute gradient ^YMC S5 ODS column with a 4 mmute gradient 
5 ^YMC Xterra ODS with a 2 minute gradient '*YMC ODS-A CI 8 column witibi a 2 
minute gradient ^YMC C18 S5 column with a 2 mmute gradient MS data marked 
with a were [M+2H]. 

The following compounds, where R is as defined m the Table, were prepared 
10 utilizmg the procedure described in Example 1 . 
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Table 2 




|Ex.#| R 


Compound Name 


M+H 


HPLC 
Ret Time 
(min) 


136 




[5-ethyl-4-[[l-(2-oxazolylmethyl)-lH- 
indazol-5 -yl] amiiiojpyrrolo [2,1- 
fl[lj2,4]triazin-6-yl]-'Carbamic acid, 
(3S>3-morpholmylmethyl ester 


518 


6.70 


137 




[5-ethyl-4-[[l-(2-thienylmethyl>lH- 
indazol-5-yl]ainino]pyrrolo[2, 1 - 
f|[l,2,4]1xiazm-6-yl]-carbaiiuc acid, 
(3S>3-morpholinylmetiiyl ester 


533 


9.70 


138 


l-Q 

F 


[5-ethyl-4-[[l-[(3- 
fluorophenyl)methyl]- 1 H-indazol-S- 
yl]ainmo]pyrrolo[2, l-f| [l,2,4]tria2in- 
6-yl]-carbainic acid, (3S)-3- 
morpholinylmethyl ester 


545 


10.21 


139 




[5-ethyM-[[l-(4~thiazolylmethyl)-lH- 
indazoI-5-yl]ainino]pyrrolo[2, 1- 
fl[l,2,4]triazin-6-yl]-carbamic acid, 
(3S)-3-morpholinylmethyl ester 


534 


7.98 


140 




[5-ethyl-4-[[l-(3-thienylmethyl)4H- 
iada2ol-5-yl]amino]pyrrolo[2, 1- 
f][l,2,4]triazta-6-yl]-carbamic acid, 
(3S)-3-morpholinylmethyl ester 


533 


9.68 


141 




[5-ethyl-4-[[l-(2-pyridinylmethyl)-lH- 
indazol-5-yl]ainino]pyrrolo[2,l- 
f][l,2,4]triazm-6-yl]-carbamic acid, 
(3S)-3-morpholinylmethyl ester 


528 


7.14 


142 




[5-ethyI-4-[[l-(2-thiazolylmethyl).lH- 

inda2ol-5-yl]amiQo]pyrrolo[2,l- 
f][l,2,4]triazin-6-yl]-carbamic acid, 
(3S)-3-morpholinylmethyl ester 


534 


8.21 


143 




[5-ethyl-4-[[l-(3-pyridinyImethyl)-lH- 
mdazol-5-yl]amiiio]pyrrolo[2,l- 
f][l,2,4]triazin-6-yl]-carbainic acid, 
(3S)-3-morpholinylmethyl ester 


528 


6.74 
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Ex.# 


R 


Compound Name 


M+H 


HPLC 
Ret Time 

(min) 


144 




[5-ethyl-4-[[l-(pyrazinylmethyl)-lH" 
in(la2:ol-5-yl]amino]pyrrolo[2,l - 
f|[l,2,4]triazin-6-yl]-carbamic acid, 
(3S)-3-morpholinylmefliyl ester 


529 


7.46 



Uiiless otherwise indicated, HPLC Retention Times were determined using a 
Hypersil BDS CI 8 colunm with a 15 minute gradient time. . ^YMC TurboPack Pro 
column with a 2 minute gradient ^YMC S5 ODS column with a 4 minute gradient 
5 ^YMC Xterra ODS with a 2 minute gradient "^YMC ODS-A CI 8 column with a 2 
minute gradient ^YMC CI 8 SS column with a 2 minute gradient 

Hie foUowing compounds, where R' is as defined in Table 3, were prepared 
utilizing the procedure described in Example 1 using ethyl 5-methyl-4-oxo-3,4- 
10 dihydro-pyrrolo[2,l,f|[l,2,4]triazine-6-carboxyIate. 

Tables 




15 



Ex.# 




Compound Name 


[M+H] 


HPLC 

Ret 
Time 
(min) 


145 




[4-[[l-(3- 

fluorophenyl)methyl]-lH- 
indazol-5-ylamino]-5-methyl- 
pyrroIo[2,l-f][l,2,4]triazin-6- 
yl]-carbamic acid, trans-4- 
aminocyclohexyl ester 


529 


10.19 
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Ex.# 




Compound Name 


[M+H] 


HPLC 
Ret 
Time 
(min) 


146 


""PC 


fluorophenyl)methyl]-l H- 
indazol-5-ylamino]-5-methyl- 
pyrrolo[2, 1 -fl [ 1 ^,4]triazin-6- 
yl]-carbamic acid, (2R,4R)-2- 
(hydroxymethyl)-4-piperidinyl 
ester 


545 


9.84 


147 




fluorophenyl)methyI]-lH- 
indazol-5-ylammo]-5-methyl- 
pyrrolo[2,l-fJ[l^,4]tria2in-6- 
yl]-carbamic acid, (2S,4S)-2- 
rhvdTOXvniethvl ^-4-ni neridinvl 
ester 


545 


9 S5 


148 




{4-[l-(3-Fluoro^benzyl)-lH- 
inda2ol-5-ylamino]-5-methyl- 
pyrrolo[2,l-q[l,2,4]triazin-6- 
vl^'-carbamic acid tetrahvdro- 
pyran-4-yl ester 


516 


11.87 


149 




{4-[l-(3-Fluoro-benzyl>lH- 
inda2ol-5-ylamino]-5-methyl- 
pyrrolo[2,l-q[l,2,4]triazin-6- 
vl^^-carbamic acid 3- 
methanesulfonyl-propyl ester 


552 


11.19 


150 


Me . 

H2N 


{4-[l -(3-Fluoro-benzyl)-lH- 
indazol-5-ylamino]-5-methyl- 
pyrrolop, 1 -£] [ 1 ,2,4]tria2in-6- 
yl}-carbamic acid 2-amino-2- 
methvl-oronvl ester 


503 


10.06 


151 




[4-[[l-(3- 

fIuorophenyl)methyl]-lH- 
indazol-5-ylamino]-5-methyl- 
pyrrolo[2,l-q [1 ,2,4]triazin-6- 
yl]-carbamic acid, cis-4- 
aminocyclohexyl ester 


529 


10.09 


152 




[4-[[l-(3- 

fluorophenyl)methyl]-lH- 
indazol-5-ylamino]-5-mefhyl- 
pyrrolo[2, 1 -f] [1 ,2,4]tria2dn-6- 
ylj-carbamic acid, cis-4- 
aininO'4-methyl-cyclohexyl 
est^ 


543 


10.24 
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Ex.# 




Compound Name 


1 [M+H] 


HPLC 
Ret 

Time 
fmin) 


153 


HO— ^ ^N— ^ 


{4-[l-(3-Fluoro-benzyl)-lH- 
indazol-5-ylamino]-5-methyl- 
pyrrolo[2,l-q[l,2,4]triazin-6- 
yl}-carbamic acid 3-(4- 
hvdroxv-oitjeridin- 1 -vlV 
propyl ester 


573 


9.85 


154 




{4-[l-(3-Fluoro.benzyl)-lH- 
indazol-5-ylamino]-5-methyl~ 
pyrrolo[2,l-fI[l,2,4]triazm-6- 
yl}-carbamic acid piperidin-4- 

vl f^Qf^T 


515 


9.97 


155 




[4-[[l-(3- 

fluorophenyl)methyl]-lH- 
indazol-5-ylamiBo]-5-methyl- 
pyrrolo[2,l-fI[l,2,4]triazin-6- 
yl]-carbamic acid, (2R)-2- 


489 


9.80 


156 


H2N ^ t 


[4-[[l-(3- 

£luorophenyl)methyl] - 1 H- 
indazol-5-ylamino]-5-me1iiyl- 
pyrrolo[2,l-f|[l,2,4]triazin-6- 
yl]-carbamic acid, (2S)-2- 


489 


9.83 


157 


H H 


[4-[[l-(3- 

fluoropheny l)methyl] - 1 H- 
indazol-5-yIamino]-5-methyl-* 
pyn:olo[2,l-fI[l,2,4]triazin-6- 
yl]-carbamic acid, (3S)-3- 

innTTilinHnvlmf*f"livl pQtf*r 


531 


2.48^ 


158 


H i 


[4-[[l-(3- 

fluorophenyl)methyl]- 1 H- 
indazol-5-ylamino]-5-methyl- 
pyrrolo[2,l-f][l,2,4]triaziii-6. 
yl]-carbamic acid, (3R)-3- 
piperidinyl ester 


515 


10.04 


159 


1 


[4-[[l-(3- 

fluorophenyl)methyl]-lH- 
indazol-5-yIamino]-5-mediyl- 
pyrrolo[2,l-fl[l^,4]triazm-6- 
yl]-carbamic acid, (3S)-3- 
piperidinyl ester 


515 


9.97 
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Ex.# 




Compound Name 


[M+H] 


HPLC 
Ret 

Time 
(min) 


160 




3-[[[[[4-[[l-[(3- 
fluoiophenyl)metliyl]-lH- 

iiiKSazjijL »j y 1 J ill mimj j 

methylpyrrolo[2,l- 

fi[l,2,4]triazin-6- 

yl]amiBo]carbonyl]oxy]met]iy 

mnmTihliTipnflrVinwlic 

acid, (3S)-l,l-<limethylethyI 
ester 


631 


3.42"' 


161 




{4-[l-(3-Fluoro-benzyl)-lH- 

mdazol-5-ylamino]-5-inethyl- 

pyrrolo[2,l-q[lA4]triazm-6- 


522 


3.48'' 


162 




[4-[[l-(3- 

fluorophenyl)methyl]- IH- 
inda2ol-5-ylamino]-5-methyl- 
pyrrolo[2, 1 -fj [1 ,2,4]tria2in-6- 
yl]-carbamic acid, 3- 
Tnornholinvlmethvl ester 


531 


1.97^ 


163 




[4-[[l-(3- 

fluorophenyl)methyl]-lH- 
indazol-S-ylaminoj-S-methyl- 
pyrrolo[2,l-fl[l,2,4]triazm-6- 
yl]-carbamic acid, (3R)-3- 
morpholinylmethyl ester 


531 


1.97'' 



Unless otherwise indicated, HPLC Retention Times were detCTmined using a 
Hypersil BDS CI 8 column with a 1 5 minute gradient time. ^ YMC TurboPack Pro 
column with a 2 minute gradient. ^YMC S5 ODS colunm with a 4 mmute gradient 
5 ^YMC Xterra ODS with a 2 minute gradient. '^YMC ODS-A C18 column with a 2 
minute gradient ^YMC C18 S5 column with a 2 minute gradient 
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The following compounds were prepared using the procedure described in 
Example 1. 



Table 4 



Ex.# 


Structure 


Compound Name 


[M+H] 


HPLC 
Ret Time 
(min) 


164 




[4-(l-BenzyHH- 
indazoI-S-ylamino)- 
5-isopropyl- 
pyrrolo[2,l- 

JL J 1 X jX» j*tJ li. in fill 1 \J^j 11 

carbamic acid 2- 
imidazol-l-yl-ethyl 

ester 


536 


236^ 


165 




[5-Ethyl-4-(l- 

pyridin-2-ylmethyl- 

lH-indazol-5- 

ylamino)- 

pyrrolo[2,l- 

firi 2 41tria7in-6-vn- 

X J [_ X jZ. j't J LX Klfilll v> jr 1 J " 

carbamic acid 2- 
imidazol-l-yl-ethyl 

ester 


523 


2.04^ 


166 




[5-Ethyl-4-(l« 

pyridin-3-ylmethyl" 

lH-indazol-5- 

ylamino)- 

pyrrolo[2,l- 

f|[l,2,4]tria2m-6-yl]- 

carbamic acid 2- 

imidazol-l-yl-ethyl 

ester 


523 


1.64^ 


167 




[4-(l-Benzyl-lH- 

indazol-5-ylamino)- 

5-isopropyl- 

pyrrolo[2,l- 

f][l,2,4]triazin-6-yl]- 

carbamic acid 2- 

piperidin-l-yl-ethyl 

ester 


553 


2.93^ 
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Ex.# 


Structure 1 Compound Name 


[M+H] 


HPLC 
Ret Time 

(min) 


168 


HN W 
MeO VN^'J 


3-[4-(l-BenzyHH- 
indazol-S-ylamino)- 
5-ethyl-pyTrolo[2,l- 

IJ |_ 1 jZjT-JXXla/JLO-O'yXJ^ 

l,l-bis-(2-methoxy~ 
ethyl)-iirea 


543* 


12.36 


169 


^'^"U o'\ HN 


3-[4-(l-Benzyl-lH- 
indazol-5-ylamino)- 

5-ethyl-pyrrolo[2,l- 
IJ L 1 ,z,4jtna2ui-o-yij" 
1 -(2-diethylammo- 
ethyl)-l -(2-methoxy- 
ethyl)'-iirea 


584 


11.08 


170 




l-[4-(l.BenzyHH- 

mdazol-5-ylammo)- 

j-^tnyl-pyrrolo [z, l - 

q[l,2,4]triazm-6-yl]- 

3-(2-pyrrolidm-l-yl- 

ethyl)-urea 


524 


10.00 


171 


0 


N-{4"[l-(3-Fluoro- 

benzyl)- 1 H-indazol- 

5-ylamino]-5-methyl- 

pyrrolo[2,l- 

q[l,2,4]triazm-6-yl}- 

acetamide 


430 


2.45 


172 




N-{4-[l-(3-Fluoro- 
benzyl)- 1 H-indazol- 
5-ylainmo]-5-methyl- 
pym>lo[2,l- 
f][l,2,4]triazm-6-yl}- 

pjiTHflTTiir* apifi mpfVivl 

ester 


446 


2.46^ 


173 




Morpholine-3- 

carboxylic acid {4- 

[l-(3-fluoro-ben2yl)- 

lH-indazol-5- 

ylamino]-5-methyl- 

pyrrolo[2,l- 

fl[U,4]tria2in-6-yl}- 

amide 


501 


1.97^ 



Unless otherwise indicated, HPLC Retention Times were determined using a 
Hypersil BDS CI 8 colunm with a 15 minute gradient time. ^ YMC TurboPack Pro 
column with a 2 minute gradient ^YMC S5 ODS colunm with a 4 minute gradient 
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^YMC Xterra ODS with a 2 minute gradient "^YMC ODS-A CI 8 column with a 2 
minute gradient. ^YMC CI 8 S5 column with a 2 minute gradient 

General procedures utilized for the preparation of some of the intermediates 
5 are outlined below. 

Example 174 

Procedure A: Preparation of (R)-(+)-3-Hydroxypiperiduie-l-carbo3Q^Iic acid 
10 ieFt'hutyl ester. 




OH 



A 100 mL round bottom flask was charged with (if)-(+).3"piperidinol 
15 hydrochloride (0.52 g, 3.77 mmol), di-ferf-butyldicarbonate (0.99 g, 4.53 mmol) and 
CH2CI2 (15 mL). Triethylamine (1.09 g, 10.8 mmol) was added and the solution 
stirred overnight The reaction mixture was concentrated and purified by silica gel 
chromatography to afford 0.76 g (100%) of (R)-(+)-3-hydroxypiperidine-l-carboxylic 
acid re/t-butyl ester as a light brown oil. 

20 

[a]25^ -21.6° (c = 0.1, MeOH). *H NMR: 8 = 3.75 (m, 2H), 3.53 (m, IH), 3.08 (m, 
2H), 2.17 (bs, IH), 1.85 (m, IH), 1.74 (m, IH), 1.53 (m, 2H), and 1.45 ppm (s, 9H). 
m/z = 102 (M-C5H8O2 + Hf 

25 The following derivatives were synthesized from the corresponding 

commercially available amino-alcohols using the above procedure: 
(2-Hydroxy-l,l-diinethylethyl)carbamic acid tert-hutyl ester 
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Procedure B: Preparation of /^aii5-4-Hydro}QrcycIohexylcarbainic acid tert- 



AIL round bottom flask was charged with /raray-4-aminocyclohexanol 
hydrochloride (25.0 g, 0.17 mol), di-/err-bu1yldicarbonate (40.8 g, 0.19 mol), and 
sodium hydroxide (20.1 g, 0.05 mol). Water (250 mL) and 1,4-dioxane (250 mL) 
were added and stirring begun. Afler stirring for 4 h the dioxane was removed under 
10 reduced pressure and the residue diluted with water (750 mL). The resulting solution 
was extracted with ethyl acetate (2 x 600 mL), and the combined organic phases dried 
over magnesium sulfate. Filtration and concentration yielded 30.6 g (74%) of 4- 
hydroxycyclohexylcarbamic acid ter/-butyl ester as a Avhite solid, 

15 ^HNMR: 8 = 4.38 (bs, IH), 3.60 (m, IH), 3.40 (bs, IH), 1.95 (m, 4H), 1.64 (m, IH), 
1.43 (s, 9H), 1.35 (m, 2H), and 1.16 ppm (m, 2H). m/z = 1 16 (M-CsHgOaH- H)"* 

The following derivatives were syathesized from the corresponding 
commercially available amino-alcohols using the above procedure: 
20 4-(2-Hydroxyethyl)piperazme-l-carboxylic acid tert-hvAyl ester 

4^[2-(2-Hydroxyethoxy)etiiyl]pipera2ine4-<:arboxylic acid ^erf-butyl ester. 

Procedure C: Preparation of 2-Hydroxymethyl-piperidine-l-carboxylic acid 



Butyl ester. 





/^rr-butyl ester. 



.25 
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To a SO mL round-bottomed flask was added 2-hydroxymethylpiperidine (1.0 
8.7 mmbl), sodium bicarbonate (124 g, 14.8 mmol) and IS mL of a 1:1 solution of 
S dioxane and water. This solution was rapidly stirred as di-/&rr-butyl dicarbonate (2.84 
g, 13 mmol, 1 .S eq.) was added. The reaction stirred for S hours at room temperature 
and the solvent was removed under reduced pressure. A mixture of SO mL of water 
and SO mL of ethyl acetate was added to the residue and the layers were separated. 
The aqueous layer was extracted with ethyl acetate (2 x SO mL) and the combined 
10 orgamc layers were dried over sodium sulfate. The suspension was filtered and 

concentrated giving a clear oil which was tiien purified by silica gel chromatography. 
This afforded 1.56 g (84%) of 2-hydroxymefhyl-piperidine-lH^boxylic acid tert- 
butyl ester as a vAnte solid. 

15 Mpt. = 72-73 °C. NMR 8 = 4.28 (m, IH), 3.93 (m, IH), 3.77 (m, IH), 3.60 (m, 
IH), 2.96 (m, IH), 2.39 (s, IH) and 1.76-1.30 ppm (m, 15H). m/z = 116 (M- 
CsHgOi+H)"* 

The following derivatives were synthesized from the corresponding 
20 commercially available amino-alcohols using the above procedure: 
4-(2-Hydroxyethyl)piperidine-l-carboxylic acid rer^-butyl ester 

3- Hydroxymethylpiperidine-l-carboxylic acid tert-hvtyl ester 

4- Hydroxymethylpiperidine-l-carboxylic acid tert-hutyl ester 

25 The following alcohols were synthesized via the given literature procedures 

(all of which are herein incorporated by reference). 

1-Imidazoleethanol and 1-Pyrazoleethanol: Banfi, A.; Sala, A.; Soresinetti, 
P.A,; Russo, G. J, Heterocyclic Ghent 1990, 27, 215. 

4-MefhyH-piperazineethanol: Cymerman-Craig, J.; Harrison, R.J.; Tate, 
30 MJ5.; Thorp, R.H.; Ladd, R. Aust J. Chem. 1956, 9 89. 
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4-Morpholinepropanol: Chini, M.; Crotti, P.; Favero, L.; Macchia, F. 
Tetrahedron Lett. 1994, 35, 761, 

2-(2-Hydroxyethyl)iimdazole: Lawson, J. Keith, J.R. J, Am. Chem, Soc, 1953, 
75,3398. 

5 [2-(2-Hydroxyethoxy)ethyl]carbamic acid tert-hxst^l ester: Greenwald, R.B.; 

Choe, YJi.; Conover, CD.; Shum, K.; Wu, D.; Royzen, M. J. Med Chem. 2000, 43, 
475. 

(iS)-2-HydroxymetiiyImorpholine and (i?)-2-hydroxymethylmorpholine: Berg, 
S.; Larsson, L.; Renyi, L.; Ross, S3.; Thorberg, S.; Thorell-Svantesson, G. J. Med 
10 Chem. 1998, 4h 1934. These amino-alcohols were converted to (S)-2- 

Hydroxymefhyl-morpholine-4-carboxylic acid tertA>viky\ ester (J?)-2-Hydroxymethyl- 
morpholine-4-carboxylic acid ter/-butyl ester by Procedure A above. 

m-4-Amino-4-metiiylcyclohexanol: Gelotte, K, O.; Surrey, A. R. U.S. Patent 
3,895.036,1975. This aniiino-alcohol was converted to 4-Hydroxy-l- 
1 5 methylcyclohexylcarbamic acid re/t-butyl ester by Procedure A above. 

4-(3-Hydroxypropyl)piperidine-l-<:arboxylic acid tert-hviyl ester: Egbertson, 
M.S.; Chang, C. T.-C., Duggan, M. E.; Gould, R. J.; Halczenko, W.; Hartman, G. D.; 
Laswell, W. L,; Jynch, J, J.; Lynch, R. J.; Manno, P. D.; Naylor, A. M.; Prugh, J. D.; 
Ramkit, D. R; Sitko, G. R.; Smith, R. S.; Turchi, L. M.; Zhang, G. J. Med Chem. 
20 1994,57,2537. 

1- (2-Hydroxyethyl)-l,2,4-triazole: Aisworth, C; Jones, R. G. J. Am. Chem. 
Soc. 1955,77,621. 

2- Hydroxymethyl-l-methylinudazole: Hay, M.P.; Wilson, W.R.; Denny, 
W.A. Tetrahedron 2000, 56, 645. 

25 (i?)-3-Hydroxymethylpyirolidine and (iS)-3-Hydroxymethylpyrrolidine: 

Culbertson, T.P.; Domagala, JJM.; Nichols, J.B.; Priebe, S.; Skeean, R.W. J. Med 
Chem. 1987, 30, 1715. These amino-alcohols were converted to (iJ)-3- 
Hydroxymethylpyrrolidine-l-carboxylic acid te/t-butyl ester and (iS)-3- 
Hydroxymethyl-pyrrolidine-l-carboxylic acid ferf-butyl ester by Procedure A above. 

30 (S)-<-0-3--Hydroxypiperidine: Olsen, RJC; Bhat, KX.; WardlCi RB.; Henneni 

W.J.; Kini, GX). J. Org. Chem. 1985i 50, 896. This amino-alcohol was converted (5)- 
(-)-3-HydroxypipOTdine-l-carboxylic acid rer/-butyl ester by Procedure A above. 
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The general procedure outlined below may be used to prepare the compounds 
disclosed in Examples 1, 92, 136-144, 157, 162 and 163. 



5 



Example 175 
10 A. Preparation of N-benzyl-serme 




A 



15 To a reaction vessel was added solid serine methyl ester hydrochloride (1 eq). 

Methanol (2.85 vol) was added and agitation was started. Triethylamine (1 eq) was 
added over 10 min while maintaining the temperature at 14 1 8 °C. Stirring was 
continued until all solids dissolved. The mixture was cooled to 10 ^'C and 
benzaldehyde (1 eq) was added over 15 min while maintaining the temperature 

20 between 1 1 - 15 °C. The reaction was held for 30 min at 8 - 12 Solid sodium 
borohydride (4 eq) was added over 2 hr while maintaining the temperature at 1 0 - 20 
^C. The reaction was held for 30 min at 14 - 16 °C. In a separate flask, methanol 
(1.15 vol) and water (1.72 vol) were added. Sodium hydroxide, 50 wtAvt% in water 
(3 eq) was added and the resulting solution was cooled to 15 **C. The SchiflPs base 

25 was transferred to this mixture over 1 hr maintaining the internal temperature between 
16-22 °C. Water was added (1 .72 vol), followed by concentrated HCl, 12.2 M in 
water (2..67 eq) vMe mdntainmg the temperature at 1 5 - 25 °C to adjust the pH to 
9.5. The mixture was filtered and the filter-cake was washed with two portions of 
water (0.58 vol). The combmed aqueous portions were washed two times with ethyl 

30 acetate (5.75 vol). The mixture was cooled fi-om 25 to 1 5 ""C, and concentrated 
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HCl was added, 12.2 M in water (0.89 eq), until the pH of the mixture reached 6.5, 
while maintaining the temperature between 17-22 ''C. The mixture was held for 15 - 
25 hr at 5 °C and then the solids were collected on a filter funnel. The filter-cake was 
washed with two portions of water (1.43 vol) and two portions of heptane (1.43 vol). 
5 The wet solid was transferred to a drying tray, and dried at 45 °C for 2 1 h to afford the 
product. 

B* Preparation of compound B 



10 




B 



To a reactor was charged N-benzyl-serine (1 eq) and THF (6.1 vol). The 
resultiag solution was cooled to 0±5° C and apre-cooled solution (0-5° C) of 

15 potassium carbonate (3 eq) in water (6.1 vol) was added. Chloroacetyl chloride (L4 
eq) then was added via addition funnel while maintaining the internal temperature 
below 5° C. The biphasic reaction mixture was aged for approximately 30 min at 
0±5®C. After aging, the mixture was sampled for HPLC analysis. If>6 area percent 
remaining N-benzyl-serine was present, additional chloroacetyl chloride was added 

20 according to the following formula: for every 1 0 area percent N-benzyl-serine, add 
0.12-0.15 equivalents chloroacetyl chloride. If an additional chloroacetyl chloride 
charge was necessary , alio w tiie mixture to age an additional 3 0 min after the charge, 
and resample. Once the reaction completeness specification has been met, charge 50 
wt% sodium hydroxide while keeping the internal temperature between 5 and 10® C 

25 until the pH remains constant >13.5. The reaction was deemed complete v^en HPLC 
analysis showed <1 area percent (combined) intermediates. The mixture was wanned 
to 25® C, and heptane (2 vol) was added: The mixture was stirred rapidly for 1 0 tnin, 
and the phases are allowed to separate. The organic phase was discarded, and the rich 
aqueous phase was treated agam with heptane (3 vol). After stirring rapidly 10 min, 

30 the phases were allowed to settle, and the organic phase was discarded. The rich 
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15 



20 



aqueous portion was cooled to -S-O"* C and 37 wt% hydrochloric acid (aq) was added 
while maintaining a batch temperature <10'' C until pH <2, The resulting slurry was 
kept at -1 0-0° C for a minimum of 4 h. The slurry was then filtered and washed with 
pre-cooled (3-7° C) water (2 x 4.6 vol). The wet cake was dried in vacuo at 40-45° C 
to afford the desired product 

C Preparation of (4-beiu7l-morpholm-3-yI)]-meihanol hydrochloride 



To a stirred mixture of compoxmd B (1 eq) in dry THF (16 vol) under nitrogen 
was added triethyl amine (12 eq). To this mixture was added borane-methyl sulfide 
complex (7.5 eq) at such a rate that the temperature of the reaction mixture was kept 
below 10° C. The reaction mixture was gently refluxed (65°C) under nitrogen for 5.5 
h. The mixture was cooled and MeOH (1.39 vol) was added slowly. The internal 
temperature was kept below 25 ""C during the addition. To the resulting mixture was 
added water (4.2 vol) and the mixture was stirred at room temperature overnight. The 
mixture was concentrated in vacuo and diluted with 2N aqueous sodium hydroxide 
(4.6 eq) and wata* (1 .8 vol). The mixture was extracted with ethyl acetate (2x7 vol). 
The combined ethyl acetate extracts were washed with a 20% aqueous sodium 
chloride solution (4.2 vol). The etfiyl acetate extracts were then concentrated in vacuo 
to give a crude ofl. The oil was diluted with ethyl acetate (10.2 vol) and methanol (0,5 
vol). To this solution was added trimethylsilyl chloride (0.6 vol) dropwise until the 
pH of the solution was acidic. The batch temperature during die trimethylsilyl 
chloride addition temperature was kept below 20** C. At the end of the addition, the 
mixture v/3s cooled at 0° C for 2 h and the precipitate was collected by filtration to 
give the desired product 




-HCI 



C 
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D. Preparation of 3-(hydroxyinethyl)-morphoIine-4-carboxylic acid tert- 
butyl ester 



A mixture of (4-beiizyl-morpholin-3-yl)]-metlianol hydrochloride (1 eq), 
aqueous K3PO4 (2.5 eq), and EtOAc was stirred until homogeneous. The EtOAc layer 
was separated, and the aqueous layer was extracted with fresh EtOAc. The combined 
EtOAc layers were charged into a flask containing 20wt% Pd(0H)2/C (0.06 eq). Di- 
tert-butyl dicarbonate (I eq) was added. The mixture was hydrogenated for 4h at 15 
psL After it was found complete by HPLC, the mixture was filtered through Celite. 
The product was crystallized from cyclohexane (7-10 volumes) to afford the title 
compound. 

E. Preparation of the indazole 



5-nitro indazole (1 eq), cesium carbonate (1.1 eq) and DMF (5 vol) were 
heated to 70-80 ^C. The appropriate bromide RCH2Br (1 eq) was charged over 75 
mm. The reaction mixture was cooled to 20 °C. The salts were filtered and the cake 
was washed with DMF (2.7 vol). The product was crystallized by charging water 
(1.35 to 1.45 vol) between 15-21 °C. The crystal slurry was held for 4 h, the 
ciystalswere filtered and washed with a 2:1 DMF.-water mixture (2.1 vol), water (2 




D 
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vol) and finally 3:1 cold acetomtrile:water mixture (1.5 vol). The wet cake was dried 
at 45^C to afford the product E. 

F. Preparation of the indazole amine 

5 




The indazole E (1 eq) was charged to the hyrdogenator, THF (8 vol)was added 
10 and hydrogenated atl 5 psi between 30-40 °C. The reaction mixture was held for ~1 h 
(s.m. <3% by HPLC), cooled to 25 and the catalyst was filtered and washed with 
THF (0.9 vol). The reaction mixture was transferred to another vessel, rinsed again 
with THF (0.4 vol), distilled to the desired volume (5.5 vol) atmospherically, and 
heptane was added(15 vol). The reaction mixture was kept between 47-60 X over Ih. 
15 The slurry was cooled over 1.5h to 18-23 ''C. The slurry was held for Ih, filtered, 
washed with THF/heptane (1 :4, 1 0 vol) and dried in oven at 45°C . 

G. Preparation of the ester 



20 




G 



A 3-neck flask was charged with 5-alkyl-4-oxo-3,4-dihydr-pyrrolo[2,l- 
/][l,2,4]triazine-6-carboxylic acid ethyl ester (1 eq) and dry toluene (15 vol). POCI3 
25 (1.2 eq) was added in one portion, followed by slow addition of diisopropylethylamine 
(1 .1 eq) at a rate that maintained the temperature below 30 ^C. The resulting 
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suspension was heated to 1 1 1 for 24h becoming homogeneous at about 80 ^C. The 
reaction was monitored by HPLC after quenching with 2 M MeNHz/THF (10 ^iL 
reaction mixture, 20 |xL MeNHaATlF in 200 |iL acetonitrile). Upon completion, the 
reaction was cooled to -2 and was added to a solution of K2HPO4 (4 eq) in H2O 
5 (16 vol) while maintaining temperature below 1 0 ^C. The reaction mixture was stirred 
for 20 nun at -22 °C. The resulting light suspension was filtered through a pad of 
celite and the layers were separated. The oiiganic layer was washed with 23.5 wt% 
K2HPO4 in H2O (3 vol), followed by crater (2.5 vol). The solution was filtered and 
concentrated by heating over the temperature range of 22 to 58 ^C; continuing until 

10 the HPLC ratio of toluene to the starting ester is 26-36%. The reaction mixture was 
cooled fix>m 58 X to 40 - 50 ^'C. To the resulting suspension was added tite indazole 
F (0.988 eq) and diisopropylethylamine (1.1 eq). The reaction was heated to 70-80 °C 
and held at this temperature until it was shown complete by HPLC. It was then cooled 
to 55 ^C and isopropyl alcohol (15.5 vol) was added. Tlie reaction mixture was cooled 

15 fcom 55 °C to 22 °C over a period of 1 .8 2.2 hr. and filtered. The filter cake was 
washed with cold isopropyl alcohol (5.5 vol) and dried under vacuum below 50 "^C to 
afford the product 

IL Preparation of the acid 

20 




H 



A flask equipped with mechanical stirrer was charged with the ester G (1 eq), 
25 THF (4 vol) and MeOH (2.5 vol). The suspension was cooled to 5 °C and 50% NaOH 
(53 eq) solution was slowly added maintaixiing the tem The 
resulting solution was wanned to 60 ^C for 4h, then cooled to 25 °C. The reaction 
mixture was charged with THF (7 vol), and concentrated HCl (9.95 eq) was slowly 
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added while maintaining the temperature below 35 °C to pH 3. The resulting slxirry 
was stirred at ambient temperature overnight, then filtered. The filter cake was 
washed with H2O (3x5 vol) and dried on the filter for Ih. The cake was washed with 
heptane (1 vol) and dried under vacuum at 50 to afford the product. 

L Preparation of the protected carbamate 



A flask was charged with Ihe carboxylic acid H (1 eq) and toluene (1 5 vol). 
Residual water was removed by azeotropic distillation and the supernatant was 
analyzed for water content (BCF : <200ppm water). The flask was then charged with 3- 
hydroxymethyl-morpholine-4-carboxylic acid tert-butyl ester (0,96 eq) at --77 °C. 
Triethyl amine (1.2 eq) and diphenylphosphoryl azide (1.2 eq) were added between 
77-85 The reaction was cooled to 25^C, diluted with THF (15 vol) and washed 
with 10% K2CO3 (10 vol), saturated NaCl (10 vol) and water (10 vol) respectively. 
The rich organic was polish filtered and distilled at atmospheric pressure till the pot 
temperature was >100 °C. The final volume was adjusted to 15 volumes by adding 
toluene if necessary. The mixture was cooled to 80 *^C, water (1 eq) was added and 
the product was crystallized The slurry was cooled to 25*^0 over 1 h and held for 
17L The solid was collected by filtration and the filter cake was rinsed with toluene 
(2x2 vol). The solid was air dried overnight and then dried under vacuum at 50^C to 
give the product 




Boc 



I 
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J. Preparation of the carbamate 




5 

A flask was charged with the carbamate I (1 eq), water (7 vol), methanol (1 
vol) and concentrated HCl solution (5 eq)). The slurry was heated to 70 ^^C and held 
at this temperature until complete conversion to the desked product by HPLC. After 
completion, water (3 vol) was charged into the hot reaction mixture, and cooled the 

10 mixture to 45-55 °C. The mixture was filtered and the filtrate was extracted with 
ethyl acetate (2x6 vol). Ethyl acetate (10 vol), methanol (2-3 vol) and 
butylhydroxyanisole (2.7 wt %) were charged into the isolated aqueous phase. Using 
50% NaOH solution, the pH of the mixture was adjusted to pH 9-13. The phases were 
allowed to separate. The product rich organic layer was collected and water (10 vol) 

15 was added into the mixture at 55-60 in 15-30 min. The mixture was held at 55-60 
®C for 30 min after addition of water, then cooled to 19-25 over 1 h. The product 
was filtered and washed with ettiyl acetate (2x3 vol). The filter cake was reslurried 
with ethyl acetate (15 vol) and butylhydroxyanisole (2.7 wt %) was added. The 
resulting slurry was distilled at atmospheric pressure. The volume of the mixture was 

20 adjusted to 8-10 volimies while maintaining the tempemture at 74-78 **C. The 
temperature was cooled to 19-25 "^C over an hour. The solid was collected by 
filtration and the filter cake was rinsed with ethyl acetate (2.2 vol). The solid was 
dried under vacuum at 45°C to afford the desired compound. 
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What is Claimed is: 

1 . A compound of formula I 




wherein 

R is selected from the group consisting of aiyl, substituted aryl, heterocyclo, and 
1 0 substituted heterocyclo; 

is selected from the group consisting of alkyl and substituted alkyl; 
R^ is selected from the group consisting of hydrogen, alkyl, substituted allg^l, 

cycloalkyl, substituted cycloalkyl, aiyl, substituted aryl. aralkyl, heterocyclo, 
and substituted heterocyclo; or, R^ may be absent; 
15 X is selected from the group consisting of a bond, O, S, C(RV C(R^)3, NR^; and 
N(R')2; 

R is independentiy selected from the group consisting of hydrogen, alkyl, substituted 

alkyl, aryl, substituted aryl, aralkyl, heterocyclo, and substituted heterocyclo, 
and pharmaceutically acceptable salts, prodrugs, enantiomers, diastereomers, and 
20 solvates thereof. 

2. The compound according to claim 1 wherein R is aryl or substituted 
aryl and R^ is a lower alkyl group. 

25 3. The compound according to claim 2 wherein X is -O- and R^ is 

cycloalkyl, substituted cycloalkyl, heterocyclo or substituted heterocyclo. 
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4. The compound according to claim 3 wherein Ris phenyl or substituted 
phenyl and is methyl or ethyl. 

5. A compound selected from the group consisting of 

5 [5-ethyl-4-[[(l -phenyhnethyl)-lH-indazol-5-yl]ammo]pyirolo[2,l- 

f|[l^,4]triazin-6-yl]-carbamic acid, (3S)-3-morpholinylmethyI ester, 
[5-efhyl-4-[[(l-phenyhnethyl)4H-indazol-5-yl]amino]pyrro^^ 
fi[l^,4]tria2in-6-yI]-carbamic acid, (2R>2-pyrrolidinylmethyl ester, 
[5-<Jlhyl-4-[[(l-phenyhnethyl>lH-inda2ol-5-yl]amino]pyirote 
1 0 f|[l,2,4]tiiazin-6-yl]-carbaniic acid, (2S>2-pyiroIidinyhnethyl ester, 
[5-e1hyl-4"[[(l-phenyhnethyl)-lH-inda2X)l-5-yl]anuno]pyrrol^ 
f|[l^,4]triazin-6-yl]-caibamic acid, (3R)-3-morpholinyhiietiiyl ester, 

[5-ethyl-4-[[(l-phenyhnethyl>lH-inda2x>l-5-yl]amino]pym)lo[2,l- 
f|[l A4]triazin-6-yl]-carbanadc acid, 3-[(3S>-3-hydroxy-l-pyixolidinyl] propyl ester, 
15 [5-ethyl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrrolo[2^ 

q[l A4]tria2in-6-yl]-carbamic acid, 3-[(3S>3-hydroxy-l-piperidinyl] propyl ester, 

[5-e%l-4.[[(l-phenyhnethyl)-lH-indazol-5-yl]ainino]pyirolo[^^ 
f|[l,2,4]tria2dn-6-yl]-carbamic acid, (3R)-3-pyrroKdinyhnethyl ester, 
[5-^yl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]ainino]pyn^^ 
20 fI[l,2,4]triazin-6-yl]-carbamic acid, 3-[(3R)-3-hydroxy-l-pyrrolidinyl] propyl ester, 
[5-ethyM-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, [(2S)-l-methyl-2-pyrrolidinyl] methyl ester, 

[5-^thyl-4-[[(l-phenyhnethyl)4H-indazol-5-yl]amino]pyrrolo[2,l- 
f] [1 ,2,4]triazin-6-yl]-carbamic acid, (2S)-2-morpholinyhnethyl ester, 
25 [5-ethyl-4-[[(l-phenyhne&yl)-lH-inda2ol-5-yl]amino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, (3S>3-pyrrolidinylmethyl ester, 

[5-ethyl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]anMno]pyrrolo[2,l^ 
f|[l,2,4]tria2in-6-yl]-carbamic acid, (2R)-2-morpholinyhnethyl ester, 

[5-ethyl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyrrolo[2^ 
. 30 f|[l,2,4]tria2in-6-yI]-<:arbanadc acid, [(3R>l-methyl-3-pyrrolidinyl] methyl ester, 
[5-ethyl-4-[[(l-phenyhnethyl)-lH-indazol-5-yl]amino]pyTrolo[2,l- 
fI[l^,4]triazin-6-yl]-carbamic acid, trans-4-aniinocyclohexyl ester. 
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[5-ethyl-4-[[(l -phenylmethyl)- 1 H-indazol-5-yl]amiiio]pyn:olo[2, 1 - 
fI[l,2,4]triazm-6-yl]-carbamic acid, (3R)-3-piperidinyl ester, 

[5-e%l-4-[[(l -phenylmethyl)- 1 H-mdazol-5-yl]amino]pyCT^ 
f][l,2,4]tria2in-6-yl]-carbamic acid, (3S)-3-piperidinyl ester, 
5 [5-ethyl-4-[[(l-phenyInie%l)-lH-indazoI-5-yl]amino]pyn^^ 
f|[l,2,4]triazin-6-yl]-carbamic acid, cis-4-aminocyclohe3g^l , 

[5-ethyl-4-[[(l-phenylmethyl>lH-indazol-5-yl]amino]pyr^ 
f|[l,2,4]triazin-6-yl]-carbamic acid, (2R,4R)-2 -(hydroxymethyl>4-piperidinyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-inda2M)l-5-yl]amino]p 
10 f|[l,2,4]triazin-6-yl]-carbamic acid, (2S)-2 -(hydroxymethyl>4-piperidinyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]att^ 
fI[l,2,4]tria2in-6-yl]-carbamic add, cis-4-(aminomethyl)cyclohexyl ester, 

[5-ethyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]amino]pyrrolo[2,l- 
f|[l,2,4]triazin-6-yl]-carbamic acid, cis-4-amin<>4-mefhylcyclohexyl ester, 
15 [5-ethyl-4-[[(l-phenyhnefhyl>lH-indazol-5-yl]amino]pyrro 

f|[l,2,4]triazin-6-yl]-^amic acid, [(2R,4R)-4 -(liydroxy-2-piperidinyl]metiiylester, 

[5-«thyl-4-[[(l-phenylmethyl)-lH-indazol-5-yl]aird^ 
f|[l,2,4]triazin-6-yl]-carbamic acid, trans-4-(aininomethyI)cyclohexyI ester, 

[5-ethyl-4-[[l<2K>xazolylmethyl)-lH-indazol-5-yl]amin^^^ 
20 f|[l,2,4]triaziii-6-yl]-carbamic acid, (3S>3-morpholiiiyimethyl ester, 

[5-^thyl-4-[[l<2-tUenyImethyl>lH-indazol-5-yl]amino]pyn^^ 
f|[l,2,4]triazin-6-yl]-carbamic acid, (3S>3-morpholinyltnethyl ester, 

[5-ethyl"4-[[l-[(3-fliiorophenyl)methyl]-m-indazol-5-yl]a^ 
f|[l,2,4]triazin-6-yl]-carbainic acid, (3S)-3-morphoIinylmethyl ester, 
25 [5-ethyM4[l-(4-thiazolylmethyl>lH-indazol-5-yl]aiim 

f| [1 ,2,4]tria2in-6-yl]-carbairdc acid, (3 S)-3-morpholinylmethyl ester, 

[5-efliyl-4-[[l-(3-thienylmethyl)4H-inda2»l-5-yl]amin^^ 
fl[l,2,4]triazin-6-yl]-carbamic acid, (3S)-3-morpholinylmefhyl ester, 

[5-ethyl-4-[[l-(2-pyridinylmethyl)-m-inda2ol-5-yl]aniino]^ 
. 30 f][l A4]triaam-6-yl]-<:arbOTiic acid, 

[5-ethyl-4-[[l-(2-tiua2olylmethyl>lH-indazol-5-yl]a^ 
f|[l,2,4]triazin-6-yl]-carbaimc acid, (3S)-3-morphoIinylmethyl ester. 
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[5-ethyl-4-[[l-(3-pyridinylmefhyl>lH-indazol-5-yl]amk 
fl[l^,4]triazin-6-yl]-carbainic acid, (3S)-3-morpholinylmethyl ester, 

[5-ethyl-4-[[l-(pyrazinylmethyl)-lH-in(ia2X)l-5 
fl[l,2,4]tria2in-6-yl]-carbainic acid, (3S)-3-morpholinylmethyl ester, 
5 [4-[[l-(3-fluorophenyl)methyl]-lH-indazoI-5-ylamino]-5-methyl-py^ 
f|[l^,4]triazm-6-yl]-carbainic acid, trans-4-aminocyclohexyl ester, 

[4-[[l<3-fIiiorophenyl)methyl]-lH-inda2»l-5-ylaiDm 
f][l,2,4]triazin-6-yl]-carbamic acid, (2R,4R>-2"(hydroxymethyl)-4-piperidinyl ester, 

[4-[[l-(3-fluorophenyl)methyl]-lH-indazol-5-ylainino]-5-m^^ 
10 q[l A4]triazin-6-yl]-carbamic acid, (2S,4S)-2-(hydroxymethyl>4-piperidinyl ester, 

[4-[[l-(3-fliiorophenyl)methyl]-lH-inda2»l-5-ylaimno]-5-m^ 
f| [1 ,2,4]triazinr6-yl]-carbamic acid, cis-4-aininocyclohexyl ester, 

[4-[[lK3-fluorophenyl)methyl]-lH-indazol-5-yla]iuno]-5-me 
fl[l,2,4]triazin-6-yl]-carbamic acid, cis-4-ainino-4-metiiyl-cyclohexyl ester, 
15 [4-[[l-(3-fluorophenyl)methyI]-lH-indazol-5-ylainino]-5-ra^ 
f\[l ,2,4]triazin-6-yl]-carbaniic acid, (2R)-2-aminopropyI ester, 

[4-[[l-^3-fluorophenyl)methyl]-lH-indazol-5-ylamino]-5-methyl-p 
f|[l,2,4]triazin-6-yl]-carbamic acid, (2S)-2-aminopropyl ester, 

[4-[[l-(3-fluorophenyl)methyl]-lH-indazol-5-ylaimno 
20 f|[l,2,4]triazin-6-yl]-carbainic acid, (3S)-3-inorpholinylmethyl ester, 

[4-[[l-(3-flxK>rophenyl)methyl]-lH-indazol-5-ylairiino]-5-i^^ 
fl[l,2,4]triazin-6-yl]-carbamic acid, (3R)-3-piperidinyl ester, 

[4-[[l-(3-fluorophenyl)methyl]-lH-indazol-5-ylamino]-5-methyl-pyrrolo[2,l- 
f][l,2,4]triaziii-6-yI]-carbamic acid, (3S)-3-piperidinyl ester, 
25 3-[[[[[4-[[l-[(3-fluorophenyl)methyl]4H-indazol-5-yl]amino 
raetliylpyrrolo[2,l-f][l,2,4]triazin-6-yl]aniino]carbonyl]oxy]meth^^ 
morpholinecarboxylic acid, (3S)-l,l-dimethylethyl ester, 

[4-[[l-(3-fluorophenyl)methyl]-lH-indazol-5-ylamino]-5-methyl-pyTO 
fl[l,2,4]triazin-6-yl]-K)arbamic acid, 3-morpholinylmetb.yl ester, and 
30 . [4-[[l-<3.-fluorophenyl)methyl]-lH-indazol-5-ylaimno]-^^ 
f][l A4]triazin-6-yl]-carbamic acid, (3R)-3-morpholinylmethyl ester. 
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6. A compound of claim 1 having an IC50 value of less than 5 \iM for 
HER kinase assay selected from the group consisting of HERl, HER2 and HER4. 

7. A compound of claim 1 having an IC50 value of less than 1 \iM for 
5 HER kinase assay selected from the group consisting of HERl, HER2 and HER4. 

8i A compomd of claim 1 having an IC50 value of less than 0.1 for 
HER kinase assay selected from the group consisting of HERl, HER2 and HER4. 

10 9. A phaimaceutical composition comprising a compound of claim I and 

a pharmaceutically acceptable carrier, 

10. A pharmaceutical composition comprising a compound of claim 1 in 
combination with a phamMceutically acceptable carrier and at least one other anti- 

1 5 cancer or cytotoxic agent formulated as a fixed dose. 

11. The pharmaceutical composition of Claim 1 0 wherem said anti-cancer 
or cytotoxic agent is selected from the group consisting of tamoxifen, toremifene, 
raloxifene, droloxifene, iodoxifene, megestrol acetate, anastrozole, letrozole, borazole, 

20 exemestane, fltitamide, nilutamide, bicalutamide, cyproterone acetate, gosereline 
acetate, leuprolide, finasteride, metalloproteinase inhibitors, faihibitors of urokinase 
plasminogen activator receptor ftmction, inhibitors of insulin growth receptor, growth 
factor antibodies, growth factor receptor antibodies, bevacizumab, cetuximab, tyrosine 
kinase inhibitors, serine/threonine kinase inhibitors, methotrexate, 5-fluorouracil, 

25 purine and adenosine analogues, cytosine arabinoside, doxorubicin, daunomycin, 
epirubicin, idarubicin, mitomycin-C, dactinomycin, mithramycin, cisplatin, 
carboplatin, nitrogen mustard, melphalan, chlorambucil, busulphan, 
cyclophosphamide, ifosfamide, nitrosoureas, thiotepa, vincristine, vinorelbine, . 
vinblastine, vinflunine paclitaxel, docetaxel, epothilone analogs, discodermolide 
. . 30 analogs, eleutherobin analogs, etoposide, teniposide, amsacrine, topotecan, irinotecan, 
flavopyridols, proteasome inhibitors including bortezomib and biological response 
modifiers. 
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12. A method for treating a proliferative disease, comprising administering 
to a warm-blooded species in need thereof, a therapeutically effective amount of a 
compound of claim 1. 

5 13. The method of claim 12 wherein the proliferative disease is selected 

from the groiq) consisting of cancer,, psoriasis and rheumatoid arthritis. 

14. The method of claim 13 wherein the proliferative disease is cancer. 

10 15. . The method of claim 1 4 fiirther comprising aHnninig fftriTig fn ^ warm- 

blooded species in need thereof, a ^erapeutically effective amount of at least one 
other anti-cancer or cytotoxic agent in combination with a compound of claim 1. 

1 6. The method of claim 1 5 wherein said anti-cancer or cytotoxic agent is 
15 selected from the group consisting of tamoxifen, toremifene, raloxifene, droloxifene, 
iodoxifene, megestrol acetate, anastrozole, letrozole, borazole, exemestane, flutamide, 
nilutamide, bicalutamide, cyproterone acetate, gosereline acetate, leuprolide, 
finasteride, metalloproteinase inhibitors, inhibitors of urokinase plasminogen activator 
receptor function, inhibitors of insulin growth receptor, growth factor antibodies, 
20 growth factor receptor antibodies, bevacizumab, cetuximab, tyrosine kinase inhibitors, 
serine/threonine kinase inhibitors, methotrexate, 5-fluorouracil, purine and adenosine 
analogues, cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin, mithramycin, cisplatin, carboplatin, nitrogen mustard, 
melphalan, chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoiireas, 
25 thiotepa, vincristme, vinorelbine, vinblastine, vinflunine paclitaxel, docetaxel, 
epothilone analogs, discodermolide analogs, eleutherobin analogs, etoposide, 
teniposide, amsacrine, topotecan, irinotecan, flavopyridols, proteasome inhibitors 
including bortezomib and biological response modifiers. 

30 17. . A method of modulating receptor tyrosine kinase activity which 

comprises administering to a warm blooded species in need thereof, an effective 
amount of a compound of claim 1. 
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1 8. The method of claim 1 7 wherein said receptor tyrosine kinase is 
selected &om the group consisting of HERl, HER2 and HER4. 

19. A method for treating diseases associated with signal transduction 

5 pathways operating throxigji growth factor receptors, which comprises administering 
to a warm-blooded species in need thereof a therapeutically effective amount of a 
compound of claim 1. 
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